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ORGANIZATION AND WORK OF THE STATION. 


BY JOHN. A. MYERS, DIRECTOR. 


The West Virginia Agricultural Experiment Station was or 
ganized in June, 1888, by the Board of Regents of the West Vir- 
ginia University accepting the Congressional Appropriation, di- 
viding it into separate funds, electing a director, appointing 
suitable committees and indicating an outline of the work to be 
undertaken for the next year. 

The Board finds-itself without any buildings for the Experi- 
ment Station, without any farm for experimental work, and with 
no money, outside of the restricted appropriation for building pur 
poses, with which to provide either. The Director found the Station 
without a staff of scientific workers and with no place to put 
them if he had them. 

It wili thus be seen that we are starting with the foundation. « 
It need not be expected that the Station can accomplish much 
scientific work until we have had time to overcome the diflicul- 
ties facing us. ' 

It is hoped that the farmers of West Virginia will press the 
matter of agricultural education in our State so vigor- 
ously in the near future that our legislature will be con- 
strained to provide for the promotion of a more profitablesystem 
of agriculture. The National government has been liberal to 
this State, and particularly to the farming classes, in its endeav-~ 
ors to develop agricultural interests. The question may be asked 
very seriously, “What has our State done to avail itself of the 
munificence of the General government?” To what extent has 
it supplemented the efforts of our National government to develop 
the agricultural interests of this State and to educate our farm- 
ing classes? Why should not this State, as other States, receiv- 
ing the land grant of 1862, make provisions that the farmers of 
this State, as in other States, receive the benefits of scientifie 
work in agriculture? Why not have an experimental farm and 
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farmers carefully trained for the business, just as we haye edu- 
cated doctors, lawyers and preachers for their respective call- 
ings. 

I am fully aware that popular prejudice, in some quarters, is 
strong against educated farmers, just as it was years ago against 
educated doctors and lawyers when people preferred to have 
‘nothing to do with them. It was only one hundred years ago 
that the innocent exposure of an arm at the window of a New 
York hospital led to a riot that seriously injured a number of 
prominent citizens; and when even the New York papers con- 
tained the following: “Are we not convinced by this time that 
we have among us a set of men so audacious that they venture, 
even in public, to wrest, turn, and twist and explain away the 
purport and meaning of our laws? Beware of the lawyers.” 

Let our farmers insist that their interests shall receive atten- 
tion in our legislative halls equal to their importance, and insist 
that this Experiment Station be provided with land and proper fa- 
cilities for successfully carrying on its work. It is for the benefit 
of the farmers alone, and it is their duty to watch it with a jeal- 
aus eye and see to it that it is properly provided for, wisely con- 
ducted, and held strictly to the purposes for which it was or- 
ganized. 

If our farmers do not look after it, profit by its work, and sup- 
port it, there is no class of people in the State for which it is in- 
tended, and a further continuation of the appropriation on the 
part of the government would scarcely be justified. 

‘It is the desire of the Director to come into close relations 
with the farmers, to find what are the most pressing needs, and 
as faras isin his power, to concentrate the energies of the Station- 
workers upon those subjects. It will always be his aim to bring the 
scientific work of the Station into actual bearing upon the prac- 
tical questions of Agriculture, trusting that the work upon such 
problems as are undertaken may lead to results that will prove of 
advantage to the farmers. 

For some time, until facilities can be perfected for carrying on 
experimental work upon a large scale, we shall be forced to con- 
fine our bulletins to the distribution of scientific work reduced 
to a popular form, the matter being drawn from such sources as 
may be available. 


THE OBJECTS OF THE EXPERIMENTAL STATION. 


This is clearly given in the 2nd section of what is known as 
the Hatch Act; “That it shall be theobject and duty of said Ex- 
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periment Stations to conduct original researches or verify experi- 
ments on the physiology of plants and animals; the diseases 
to which they are severally subject, with remedies for the same; 
the chemical composition of useful plants at their different stages 
of growth; the comparative advantages of rotative cropping as 
pursued under a varying series of crops; the capacity of new 
plants or trees for acclimation; the analysis of soils and water; 
the chemical composition of manures, natural and artificial, with 
experiments designed to test their comparative effects on crops 
of different kinds; the adaptation and value of grasses and forage 
plants; the composition and digestibility of the different kinds of 
food of domestic animals; the scientific and economic questions 
involved in the production of butter and cheese; and such other. 
researches or experiments bearing directly on the agricultural 
industry of the United States as may, in each case, be deemed 
advisable, having due regard tothe varying conditions and needs 
of the respective States or Territories.’’ From this it will heseen 
that the whole range of agricultural science bearing upon Agri- 
culture may receive attention. 

For the present, we shall attempt but few of these subjects. 

The situation of West Virginia with respect to the Eastern 
markets and to the large manufacturing centers like Pittsburg 
and Wheeling would lead one to suppose that we could readily 
find a good market for anything that the farmers could produce. 
This may be true in most cases, but the profits in farming donot 
depend wholly upon the selling price of the products, though 
frequently our farmers figure it without any regard to the cost 
of production. 

We find, in many sections of the State, farmers cultivating 
wheat and corn upon steep hill-sides by hand, trying to compete 
with the great West, where the crops can be grown and harvest- 
ed by machinery at perhaps one-third of what it costs to produce 
the same here. For example, a mill owner in this town has told 
me that he can buy corn delivered here, free of freight at about 
15 cts. less per bushel than the farmers here can possibly pro- 
duceit. Under such conditions as these it would scarcely appear 
to be a rational undertaking to raise corn in this section, unless it 
can be used with the fodder produced, in such a way as to make, 
it profitable by fattening cattle; but in this business it is doubt- 
ful whether, under the light of a careful analysis, any profit can 


be shown. 
The sheep industry, while the price of wool is solow,is scarce-' 
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ly a profitable business; though even at present figures perhaps 
one of thesafest and best businesses pursued by our farmers. The 
fattening of hogs is not a profitable business for the reason that 
the corn costs so much. The raising of horses and mules should 
be profitable in very many cases, and I believe has generally 
been found to be so, where tried. 

Our farmers while working hard from early to late scarcely 
make more than a fair living for themselves and families. Few, 
it is true, are in debt, but few are making much money. Why 
is this? My idea of farming is to make money by the business, 
and thereby accumulate property without impoverishing the 
Jand, as is done in most purely agricultural countries. 

Taking everything into consideration, we know of nothing that 
offers more advantages. to those farmers who are with- 
fn reach of our railroads than does the dairy business, and the first 
effort of the Station will be to develop this industry in the State, 
believing, as wedo, that it offers a more profitable business and a 
safer one, than anything the farmers of the State are engaged 
in, or can engage in. This is naturally a dairy country, and it 
is simply following the line nature has marked out for us in 
adopting this business. The dairy will constitute the entering 
wedge of our work. With farmers engaged in the dairy busi- 
ness, it is not long until the questions of food stuff, and all the 
complicated problems connected with it, arise; such as grasses 
best adapted to the country, preservation of forage and grain 
crops, ensilage, silos, economic feeding, scientific feeding of stock 
for butter, milk and meat; the economic questions connected 
with the raising of cattle, improved and thorough bred cattle, 
diseases of stock, covering the whole range of veterinary science; 
fmprovement of land, preservation of pasture and rotation of 
crops, together with the study of the diseases of the crops, their 
enemies and best means of protection. 


Weare fully aware that it may take several years to accomplish 
muchand that we may be met by theimpatience of inexperience, 
and charges of varions kinds, but we are very sure we are upon 
the right foundation upon which to build experimental work in 
this State. 

The most serious question in our mind is, whether the farmers 
of the State will take enough interest in the work and assist to 
« sufficient extent to make the Station a success. Weask them 
to help us, to study our work, to profit by our failures and to 
take advantage of our successes, and we promise to leave no ef- 
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fort untried to make The Experiment Station a blessing to the 
farming interests of the State. 

We propose to press the development of the dairy interest in- 
this State with as much earnestness as possible., Besides offer- 
ing the advantages that it does as an. entering wedge for 
our experimental work, it has the advantage of every other oper: 
ation upon the farm, when looked at from a money-making 
stand point. In all other farm enterprises, the farmer must 
wait from six months to a year or more before he receives any 
dividend from his investment. In the case of wheat, corn, or 
other crops, the farmer must run the risk of a half dozen acci- 
dents, as drouth, frost, rust, insects, etc., and take the chances 
of a low market when the harvest has come. His capital, his 
labor, his hopes are all staked upon the chances of his crop es- 
caping the enemies, and prices not being depressed by the whims 
of the “Bears” of the Chicago Exchange. 

This is not the case in the dairy business. In it the farmer 
begins to collect his dividends the next month after he invests 
his capital and labor, and his money comes in regularly as long 
as he keeps his cows in milk and takes proper care of them. 

One of the most serious troubles with our farmers, is, that they. 
rarely know the cost of anything produced upon their farms. 
Many whom this bulletin may reach, may be disposed to say, 
“Ah! the dairy business is a little business. I let my wife and 
the girls have what they can make off of our cows.” That is, in 
a measure, true. We will suppose that he keeps five cows the 
year around. Has he ever calculated the influence this “little 
business” of “his wife and girls’ has upon the home? When 
we think of it, is it not a fact that from the proceeds of those 
five cows, his wife buys three-fourths of his groceries, clothes 
the small children, buys all the better clothing for herself and 
the girls, and occasionally, when he is “in a pinch” loans him a 
dollar or so to help him out? Yes, it is a “little business,” but 
as his wife and theigirls carry it on they make it pay more than 
the half of his farm is now paying. That “little business” with 
the five cows has supplied him with groceries, kept him in milk 
and butter, raised enough meat to more than half supply his 
family, bought the larger share of the clothes for the family and 
met a dozen other little wants of which he knew nothing. Is it _ 
a “little business?’ What do those cows pay? Who will an- 
swer?. Who has the figures? If you do not have the figures, it 
may be well to consider the following: An average cow in this 
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country should produce not less than 200 lbs. of butter a year, 
which, at 20 cts. is $40.00; and the skimmed milk left unac- 
eounted for. Where farmers patronize Creameries as_ they 
should do, this is less than the mininum price at which the but- 
ter is sold. You can buy the cow for from $30 to $40.00. Let 
the skimmed milk and manure pay the expense of keeping her 
and you have a net profit of how much? How many such cows 
does it take to make more money than the whole farm is now 
paying? Why is it that all over the United States those sec- 
tions engaged in the dairy bnsiness are in the most prosperous 
condition, the farmers out of debt, living in ease and elegance, 
with money to loan, and time to enjoy themselves as other men 
do? Is it not due to the regular and never failing supplies of 
cash that is distributed every week in those sections? In this 
business, the farmer has something at hand all of the time to 
convert into money. 


In pressing this matter to the attention of our farmers, we be- 
lieve we are laying the foundation for a much greater agricultur- 
al prosperity in our State, and those farmers who will profit by 
the experience elsewhere in this business, will find it more profit- 
able to engage in the dairy business than anything else, outside 
of restricted sections, such as the river bottoms near Wheeling, 
etc., where, of course, truck gardening will pay best. 

We are very sure of the foundation upon which we are trying 
to build up the experimental work of the station, and as the 
scheme is perfected and facilities for carrying it out are placed 
in our hands, we have not the slighest doubt that our farmers 
will get a greater benefit from the Experiment Station than by 
any other plan that could be adopted. i 


We ask the farmers of the State, the State Grange, the Co-op- 
erative associations and Live-stock associations in the State to 
give us their hearty support; to correspond with us, giving their 
experience and advice. We will make it our business to attend 
their meetings, as far as possible and trust that they will cor- 
respond with us in regard to all matters of importance connected 
with tbe development of the State. Everything that we can do 
will be done absolutely free of cost to them. 


We likewise ask the support of all patriotic and enterprising 
citizens in the State and trust that all of the various interests 
of commerce and manfactures may give us their influence for 
building up the wealth of our farmers, as this is, and must al- 
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ways be, the foundation of our prosperity. Give us your helping 
hand, and in helping the development of our agricultural inter- 
ests you help yourselves. It must all come back to you in in- 
creased trade and larger supplies of raw materials and the neces- 
saries of lite. 

We also appeal to the press of the State to give us its powerful 
arm. With akind support from it, we have no fear of failure. We 
ask all of our State papers to help us to keep the work of the Staz 
tion before the farmers. We cannot reach this class of our citizens 
except by persistent and continual effort and the press must al- 
ways be the lever by which they are moved. It is an enterpris: 
ing press which, more than anything else, continually calling 
attention to the advantages of the country has built up the great 
West. The infiuence is so powerful that our young men—the 
cream of the country—as fast as they become of age, move West, 
leaving a country which is, in many respects better, and in few, 
as bad as a new country to which they go; but the influence of 
the press inspires a faith in better things and off they go, fre- 
quently without money to get back and they are forced to remain. 
Let our State press give us its hand to help put a stop to this 
draining of our country of its life-blood and try to build up our 
interests at home. Will our editors give us their help and second 
every effort, however feeble, to develop a larger prosperity in our 
State? 

Weask the patience of the public. It is nota small undertak- 
ing to organize an Experimental Station under any circumstan- 
ces; but it becomes doubly difficult when we are lacking many 
of the most essential conditions to success. It will take time to 
supply what is wanting, and our work must not be judged by 
the same standard, as it should be, had we a complete organiza- 
tion and a trained force of scientific workers provided with all of 
the facilities for carrying on their work. 

In order to secure a complete list of the farmers of the State 
to whom we desire to send all of our Bulletins free, we shall ad- 
dress every postmaster in the State, requesting them to send us 
a list of the farmers receiving their mail at their respective offi-. 
ces. In this way, we hope to receive the addresses of from 8,000, 
to 10,000 of our farmers, but there will be many post-masters 
who will probably not reply to our request, and any citizen desir=. 
ing to have our publications sent to him as they appear, will 
secure them by sending us his address. 

The Director will be especially glad to meet the farmers in 
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their conventions, and we hope that our friends will notify us of 
the time and place of their meetings and the Station will always 
endeavor to have a representative present to take part. 

There is one caution that we desire to throw out at the begin- 
ning of our work, and that is that our Station Laboratory is not 
intended as an advertising medium for mineral springs, min- 
erals or mining schemes. All specimens sent in for examination 
will be held until such time as we can attend to the work eco- 
nomically with other work of the same kind. All samples re- 
ceived here, which upon their face bear evidence of an attempt 
to secure private profit at public expense, will not receive atten- 
tion. Our Laboratories will be equipped for the special kind of 
work contemplated in the law, and we hope that this will be 
carefully noted and remembered. 

We will test any kind of seeds as to purity and germinating 
power; examine soils, grasses, fodders, feed-stuffs, weeds, insects, 
insect powders, fertilizers, moulds, fungi; investigate prevailing 
diseases among animals and plants; experiment on adaptability 
of various species of grains, fruits, grasses and forage crops; as- 
sist in organizing Creameries and give instruction in dairy prac- 
tice, and in the art of dehorning cattle. We will make milk tests 
of cattle where public benefit is derived from the same and will 
give instruction in any of the methods employed at the Station, 
free of charge. We will supply the farmers with plans for build- 
ing creameries and equipping same; give plans for building 
silos. As soon as our organization can be perfected, we hope 
to be able to carry on with our work of a popular character, sci- 
entific investigations that may contribute original matter for the 
advancement of our knowledge of Agricultural subjects. 


We have not the slightest doubt that we can make the Experi- 
ment Station of lasting benefit to the farmers of our State upon 
the plan of work outlined, and ask all to have patience and give 
the authorities of the Station time to overcome the difficulties 
presenting themselves at its very organization. Buildings can 
not be erected, lands secured, experiments inaugurated and com- 
pleted, scientific workers selected and employed, and all of the 
many perplexing problems connected with organization and 
equipment solved, in a few days. It will take time, patience, 
forbearance and encouragement together with material aid, to 
accomplish the work. Will our farmers, our patriotic citizens, 
our legislators, and above all, the press of the State, give us that 
support that we require to make our work a success? 
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Be ii enacted by the Senate and House of Representatives of 
the United States of America in Congress assembled, 

That in order to aid in acquiring and diffusing among the peo- 
ple of the United States useful and practical information on sub- 
jects connected with agriculture, and to promote scientific inves- 
tigation and experiment respecting the principles and applica- 
tions of agricultural science, there shall be established, under 
direction of the college or colleges, or agricultural department of 
colleges, in each State or Territory established, or which may 
bereafter be established, in accordanc with the provisions of an 
act approved July 2, 1862, entitled, “An act donating publie 
lands to the several States and Territories which may provide 
colleges for the benefit of agriculture and the mechanic arts,” or 
any of the supplements to said act, a department to be known 
and designated as an “Agricultural Experiment Station;” Pro- 
vided, That in any State or Territory in which two said colleges 
have been or may be so established the appropriation hereinaf- 
ter made to such State or Territory shall be equally divided be- 
tween such colleges, unless the legislature of such State or Ter- 
ritory shall otherwise direct. 

Sec. 2. That it shall be the object and duty of said Experiment 
Stations to conduct original researches or verify experiments on 
the physiology of plants and animals; the diseases to which they 
are severally subject, with the remedies for the same; the chemi- 
cal composition of useful plants at their different stages of 
growth; the comparative advantages of rotating cropping as pur- 
sued under a varying series of crops; the capacity of new plants 
or trees for acclimation; the analysis of soils and water; the 
chemical composition of manures, natural or artificial, with ex- 
periments designed to test their comparative effects on crops of 
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different kinds; the adaptation and value of grasses and forage 
plants; the composition and digestibility of the different kinds 
of food for domestic animals; the scientific and economic ques- 
tions involved in the production of butter and cheese; and such 
other researches or experiments bearing directly on the agricul- 
tural industry of the United States as may in each be deemed 
advisable, having due regard to the varying conditions and needs 
of the respective States or Territories. 


Sec. 3. That in order to secure, as far as practicable, uni- 
formity of methods and results in the work of said Stations, 
it shall be the duty of the United States Commissioner of Agri- 
culture to furnish forms, as far as practicable, for the tabulation 
of results of investigation or experiments; to indicate, from time 
time, such lines of inquiry as to him shall seem most important; 
and, in general, to furnish such advice and assistance 
as will best promote the purposes of this act. It shall be the 
duty of each of said Stations, annually, on or before the first 
day of February, to make to the Governor of the State or Terri- 
tory in which it is located, a full and detailed report of its opera- 
tions, including a statement of receipts and expendi- 
tures, a copy of which report shall be sent to each of said Sta- 
tions, to the said Commissioner of Agriculture, and to the Secre- 
tary of the Treasury of the United States. 


Sec. 4. That bulletins or reports of progress shall be pub- 
lished at said stations at least once in three months, one copy of 
which shall be sent to each newspaper in the States or Territor- 
ies in which they are respectively located, and to such individuals 
actually engaged in farming as may request the same, and as far. 
as the means of the Station will permit. Such bulletins or re- 
ports and the annual reports of said Stations shall be transmit- 
ted in the mails of the United States free of charge for postage, 
under such regulations as the Postmaster-General may from time 
to time prescribe. 


Sec. 5. That for the purpose of paying the necessary expenses 
of conducting investigations and experiments, and printing and 
distributing the results, as hereinbefore prescribed; the sum of 
fifteen thousand dollars per annum is hereby appropriated to 
each State, to be especially provided for by Congressin the appro-. 
priations from year to year, and to each Territory entitled under 
the provisions of section eight of this act, out of any money in 
the Treasury proceeding from the sales of public lands, to be 
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paid in quarterly payments, on the first day of January, April, 
July and October in each year, to the treasurer or other oflicer 
duly appointed by the governing boards of said college to re- 
ceive the same, the first payment to be made on the first day of 
October eighteen hundred and eighty-seven; Provided, however, 
That out of the first annual appropriation so received by any 
station an amount not exceeding one-fifth may be expended in 
the erection, enlargement or repair of a building or buildings 
necessary for carrying on the work of such station; and there- 
after an amount not exceeding five per centum of such annual 
appropriation may be so expended. 

Sec. 6. That whenever it shall appear to the Secretary of the 
Treasury, from the annual statement of receipts and expendi- 
tures of any of said stations, that a portion of the preceding annual 
appropriation remains unexpended, such amount shall be deduct- 
ed from the next succeeding annual appropriation to such sta- 
tion, in order that the amount of money appropriated to any sta- 
sion shall not exceed the amount actually and necessarily re- 
quired for its maintenance and support. 


Sec. 7. That nothing in this act shall be construed to impair 
or modify the legal relation existing between any of the said 
colleges and the government of the States and Territories in 
which they are respectively located. 


Sec. 8. That in States having colleges entitled under this see- 
tion to the benefits of this act, and having also agricultural ex- 
‘periment stations established by law, separate from said colleges, 
such States shall be authorized to apply such benefits to experi- 
ments at stations so established by such States; and in case any 
State shall have established, under the provisions of said act of 
July 2d aforesaid, an agricultural department or experimental 
station, in connection with any university, college, or institution 
not distinctively an agricultural college or school, and such State 
shall have established or shall hereafter establish a separate ag- 
ricultural college or school, which shall have connected there- 
with an experimental farm or station, the legislature may apply, 
in whole or in part, the appropriation by this act made to such 
separate agricultural college or school; and no legislature shall 
by contract express or implied disable itself from so doing. 


Sec. 9. That the grants of money authorized by this act are 
made subject to the legislative assents of the several States and 
Territories to the purposes of said grants: Provided, that pay- 
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ments of such installments of the appropriation herein made as 
shall become due to any State hefore the adjournment of the 
regular session of its legislature meeting next after the passage 
of this act, shall be made upon the assent of the Governor there- 
of, duly certified to the Secretary of the Treasury. 

Sec. 10. Nothing in this act shall be held or construed as 
binding the United States to continue any payments from the 
Treasury to any or all States or institutions mentioned in this 
act, but Congress may at any time amend, suspend, or repeal 
any or all of the provisions of this act.” 

Under the provisions of this act, the Agricultural Experiment 
Station for West Virginia is located at Morgantown, in connec- 
tion with the State University which received the proceeds of 
the “land grant” under the act of Congress of July 2d, 1882. 
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COMMERCIAL FERTILIZERS, 


BY Ay OR: WHITERILE, « 


Agriculture in recent years has developed into a science. 
Not that its underlying principles are yet thoroughly under- 
stood, but they have been carefully classified and studied, and 
many of them are capable of experimental demonstration. In 
its various departments agriculture is, in fact, a combination of 
all the other sciences, In the formation of soils and classifica- 
tion of plants, in the study of the various forms of animal life 
and in tracing the effects of different climatic conditions upon 
various crops, the sciences of geology, botany, anatomy and 
meteorology give valuable aid, while by the laws of physics 
and chemistry the use of machines is explained and the various 
forces of nature are interpreted. 

While a knowledge of all these sciences is necessary to a 
co1rect understanding of the principles of agriculture, yet 
chemical science has been especially active in the interests 
of the farmer. There is hardly an operation performed on the 
farm which has not a direct bearing upon chemical science, 
and the study and explanation of these various operations may 
well claim the attention of the agriculturist. In the develop- 
ment and growth of the commercial fertilizer trade during the 
last half century, the importance of chemistry in agriculture 
has been especially marked, and plant food is now prepared 
with the same scientific care as that intended for animals or 
man. 

With the introduction of Peruvian guano into Europe the 
trade in commercial fertilizers may be said to have begun. It 
is true before this time crushed bone had played an important 
part in European agriculture, but its fertilizing properties were 


ascribed wholly to the animal matter which it contained. It 
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was not until about fifty years ago that the keynote to scientific 
farming was struck by the Duke of Richmond when he af- 
firmed that fertilizers owed their value largely to the phosphoric 
acid which they contained, and about the same time Boussingault 
in France and Liebig in Germany arrived at the same con- 
clusion. 

This statement, vouched for by such eminent authority, that 
the mineral food of the plant, as furnished partly by the earthy 
matter of the bone, was the important factor in agriculture was 
soon subscribed to by the other scientific writers of the coun- 
tries named, and soon the expediency of manufacturing fertil- 
izers began to be discussed, Not that the time was yet ripe for 
their immediate use, but so strong was the belief in the possi- 
bility of their preparation that Liebig in his famous work on 
chemistry made use of the following significant sentence : “A 
time will come when plants growing upon a field will be sup- 
plied with their appropriate food prepared in chemical manu- 
factories, when a plant will receive only such substances as 
actually serve it for food, just as at present a few grains of 
quinine are given to a patient afflicted with fever, instead of 
the ounce of wood which he was formerly compelled to swal- 
low in addition.” 


THE ORIGIN OF FERTILZERS, 


Even at this time guano was being imported in small quan- 
tities into Europe, and so marked were the results from its ap- 
plication that the subject of artificial plant food became at once 
prominent in scientific agriculture. Without understanding its 
action, farmers soon saw that by the use of the substance the 
fertility of new fields could be increased and barren tracts could 
be reclaimed. They saw that larger and better crops could be 
obtained by its application than by the use of any other fertil- 
izer then known, and quickly drawing out of the ruts into 
which they had fallen, a more lucrative system of farming soon 
prevailed. ‘ 

When they saw, too, in the increased production of their 
farms what remarkable results would follow the use of a 
product, which, though expensive, required so little labor to 


handle and apply, they were easily induced to try other artifi- 


. 
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cial substances which soon began to be introduced. From this 
beginning sprang the immense fertilizer trade of the present, 
a trade which has erected the chemical manufactories foretold 
by Liebig in nearly every part of the globe, and which will in- 
crease in importance as lands become less fertile and the de- 
mand for food increases. 


THE TRADE IN WEST VIRGINIA, 


In West Virginia the trade is yet in its infancy as compared 
with it in some of the Eastern and Southern States, but it is be- 
coming more extensive every year. New brands are being intro- 
duced, and the quality of the older brands, in many cases, is being 
improved. Every variety of soil and ciimate being found, every 
variety of fruit and grain and root crops can be successfully 
cultivated, and both immigration and a more advanced system 
of farming are adding to the farmer’s wealth. In the older 
States farmers have long since learned, and many of them by 
sad experience, too, that valuable constituents cannot be taken 
from the soil and sold off the land, whether in the shape of 
grain, fruit, wool, dairy products or otherwise, without selling 
also valuable ingredients of the soil, and unless these ingredi- 
ents be returned, crops will refuse to grow and fertility will 
cease. The worn out tobacco lands of many of the Southern 
States and the decrease in the production of wheat and other 
grains in many of the Northern States is a familiar illustration 
of the above fact, and it is the rule everywhere that unless the 
loss of mineral ingredients be made good, no land can be con- 
tinually cropped without being the worse for the cropping. 

In consequence of the growing importance of the fertilizer 
trade in West Virginia, it is proposed in this paper to inquire 
into the source and properties of the various substances that are 
being placed on the market, to give some practical information 
concerning their value and use, and thus aid the farmer in select- 
ing that material which his soil and crop may require. 


THE FOOD OF THE PLANT. 


It is now generally conceded by agriculturists that plant 
cells are never formed except in a fluid containing oxygen, 


hydrogen, nitrogen and carbon. These four elements are 
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generally termed the organic constituents of the plant, and so 
essential are they to its growth that they form the greater part 
of its structure. Existing in the atmosphere in the form of car- 
bonic acid, water, ammonia and nitric acid, they find their way 
into the soil, and the simplest cell has the power to assimilate 
them. The hydrogen and oxygen form the water, which is the 
most abundant constituent of all. Three-fourths of the weight 
of many plants is merely water, while in beets, carrots and the 
succulent vegetables the proportion is still greater. Even a 
poplar tree is more than one-half water, while a ton of turnips 
contains only two hundred pounds of solid matter and eighteen 
hundred pounds of water. This water is taken into the plant 
through the roots, and in addition to forming such a large pro- 
portion of the weight, it serves as a carrier and solvent for the 
other ingredients. 

The carbonic acid which exists in the air in the proportion 
of about one part by volume to every twenty-five hundred of 
air furnishes some additional oxygen and the whole of the car- 
bon to the plant, and in this case the leaf is the medium of in- 
troduction. The ammonia and nitric acid, which are found in 
the free state in the atmosphere are washed down by the rain 
into the soil, and the supply being increased in the soil, they 
are taken into the plant by the root and an additional supply of 
oxygen and hydrogen and all of the nitrogen is furnished. 
These four substances, then, water, carbonic acid, nitric acid 
and ammonia exist both in the atmosphere and soil, and the 
two former being present in such quantity no additional men- 


tion of their properties is needed. 
THE IMPORTANT INGREDIENTS. 


When the plant is burned the oxygen, hydrogen, nitrogen 
and carbon are thrown back into the atmosphere in the combi- 
nations above mentioned, and a white ash remains behind. This 
ash contains the mineral elements of the plant, and although 
these elements form only a very small part of the whole, they 
are none the less important. This ash contains the silica, lime, 
magnesia, iron, potash, soda, phosphorus, sulphur and chlorine 
which are essential to plant life, and which, being in solution 


in the water, are taken in through the roots and become a part 


AGRICULTURAL EXPERIMENT STATION. 21 


of the general structure. Except the nitrogen, phosphoric acid 
and potash, of all the above constituents the soil generally con- 
tains sufficient, and if there be a deficiency in any one the same 
can usually be easily and cheaply supplied. 

Therefore, says George E. Waring in his work on Agricult- 
ure, it is chiefly desirable for the farmer to give his attention to 
the. sources from which the plant may derive its three import- 
ant ingredients; for without them none of our cultivated plants 
will attain their full development, and whena soil ceases to pro- 
duce good crops, it is almost always in consequence of a defi- 
ciency of one or more of them. The farmer raises no crop 
which does not contain them, he sells no animal or vegetable 
product which does not take them from his farm, and he has 
no soil so rich that they or some of them need not be returned 
to keep up its fertility Whatever course of cultivation he pur- 
sues he should never lose sight of these elements, and he should 
pay no greater heed to the dollars and cents he receives and 
pays out than to the zztrogen, phosphoric acid and potash, 
which constitute his real available capital, and whose increase 
and decrease mark the rise and fall of his true wealth. Such 
being the case, it is the business of the farmer to learn some- 
thing of the nature of the soil which he cultivates, and if these 
necessary ingredients be not present in their proper state and 
proportion, then measures should be taken to supply what is 
needed. 

DIFFERENT BRANDS OF FERTILIZERS, 


Of the numerous brands of commercial fertilizers in the market, 
some contain one of these important ingredients, some two, and 
others all of them. Dissolved bone biack and dissolved South 
Carolina rock contain phosphoric acid, but no nitrogen nor 
potash, The potash salts contain only potash, while nitrate of 
sodium, sulphate of ammonium and dried blood contain only 
nitrogen. The superphosphates, which comprise the bulk of 
the fertilizers in the market, contain phosphoric acid as well as 
potash and nitrogen, and these are made by mixing different 
substances which contain the ingredients mentioned. The ni- 
trogen may be obtained trom the sulphate of ammonium or 


nitrate of sodium or from some animal or vegetable product 


22 THE WEST VIRGINIA 


which may furnish this element in an available form. Dried 
fish, blood, meat, fine ground bone, cotton seed, tankage, horn 
shavings and similar products are used for the purpose, and 
the commercial value of the nitrogen will vary with the mate- 
rial from which it is obtained, that from dried fish and blood 
being worth more than twice as much as that obtained from 
horn shavings, hair or fish-scrap. 

The phosphoric acid is mostly obtained from bones and rock 
phosphates and the potash from the muriate, sulphate and 
kainite. The commercial value of the phosphoric acid and potash 
varies, too, with the products from which they are obtained, but 
the variation is not so marked as in the case of nitrogen. The 
superphosphate as well as the acid phosphate contains a con- 
siderable amount of sulphate of lime or gypsum, it being one 
of the products when the sulphuric acid is applied to the bones 
or rock phosphate. There may also be found some magnesia 
and perhaps some iron, silica, soda, chlorine and alumina, but 
they are not estimated in determining the value of the mixture. 
Sometimes also a filler is added, not for the purpose of defraud- 
ing any one, but for the purpose of increasing the bulk of the 
fertilizer, and, therefore, make it less concentrated and so cost 
less by the ton. It is now proposed to examine the source and 
properties of the various ingredients in turn, and thus learn 


something of the true nature and composition of the fertilizer. 
THE SOURCES OF NITROGEN. . 


Nitrogen, as has been stated, is one of the organic constituents 
of the soil and plant, and the only one which it is necessary to 
add in the fertilizer. It exists in abundant quantities in the 
atmosphere, being about four-fifths of the whole. It surrounds 
the plant on every side, but, as free nitrogen, the plant is pow- 
erless to assimilate it. Tantalus in the midst of water could not 
even procure a drop to drink, and the plant, enveloped in an 
atmosphere of nitrogen, cannot take the trifle without which it 
cannot exist. It is a case of want, and often death; in the 
midst of plenty, but nature’s laws are mysterious in their work- 
ings, yet always perfect when rightly interpreted. 

The nitrogen is not only essential to every plant, but to 


®every part of the plant. Root, stem, branch and leaf must 
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each have its proper share, and this must be derived through the 
root from its combinations in the soil. The ammonia and nitric 
acid in the atmosphere are washed down by the rain, and these 
with the humus in the soil are the natural sources of the nitro- 
gen. The nitric acid, which is claimed to be the true source of 
this important element combines with mineral matters in the 
soil to form nitrates, but by far the larger quantity of nitrates 
are formed by the oxidation of ammonium compounds and the 
animal and vegetable matter. 

The nitrification of the soil, or the manner in which the ele- 
ment gets into the plant, has long been an extremely difficult 
problem in scientific agriculture, but Pasteur and others have 
finally agreed that it is due to fermentation, something similar 
to that which is formed in yeast, and which requires some 
nitrogenous form to give the organisms life and vigor. Very 
little nitrogen is found in the average soil, and very little is 
taken up by the plant. It has been estimated that in 4,000,000 
lbs. of arable soil, which is about the weight of an acre to the 
depth of one foot, 280 pounds of nitrogen in an assimilable 
form is sufficient to produce a maximum crop of wheat, while 
far less would be sufficient for rye and still less for oats. Not 
much then of this important element is needed for the plant, 
but the soil may-easily be exhausted of the littie it contains, and 
if this be not restored the plant will not grow. 

Nitrogen is known to the fertilizer trade in three forms. It 
can be purchased as nitric acidin nitrate of sodium as ammonia 
in sulphate of ammonium, and as organic nitrogen, found in 


various animal and vegetable substances. 
NITRATE OF SODIUM. 


This is sometimes called Chili saltpetre, because it is found 
as an incrustation on the soil in Chili and elsewhere in South 
America. As met with in commerce the salt is not quite pure, 
but generally has about five per cent. of adulterations. When 
pute it contains 16.4 per cent. of nitrogen, and hence about 6} 
pounds of the salt is necessary to furnish one pound of nitro- 
gen. When applied to che soil it serves a double purpose in 
that it furnishes the nitrogen which is essential to the plant 


growth, and it stimulates the plant to collect the other materials 
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which are also necessary to its existence. Frequently twice 
and three times as much nitrogen is taken off in the crop as 
could be derived from the nitrate of sodium supplied, and this 
fact can only be explained on the ground that the plant is stimu- 
lated to unlock the comparatively inert soil nitrogen, and thus 
gain an additional supply of food, ‘This same may be said of 
guano and sulphate of ammonium, and so efficacious are they 
in rendering the soil nitrogen available, that it has been sug- 
gested to supply in the fertilizer about half as much nitrogen as 
would be removed in the full crop. 


SULPHATE OF AMMONIUM. 


This is the only cheap salt of ammonium, and the only one 
within the reach of the agriculturist. It is prepared on a large 
scale in the manufacture of illuminating gas, and is also found 
native. When pure it contains 21.2 per cent nitrogen, but it is 
seldom found pure, and 5 pounds of the crude sulphate will 
generally furnish one pound of nitrogen. It has been estimated 
that the distillation of 100 tons of coal will furnish one ton of 
the sulphate or about 400 pounds of nitrogen, and nitrogen in 
ammonium salts has a somewhat greater commercial value than 


nitrogen in nitratés. 
ORGANIC NITROGEN. 


Substances containing nitrogen as organic matter may be 
animal in their origin, as dried blood, ground fish, flesh meal, 
bone, horn shavings, hair, wool waste, leather scrap, tankage 
and such like products, or vegetable, as rape cake, oil cake, soot, 
cotton seed meal and castor pomace. The value of the nitro- 
gen in these various products varies at present from 17 cents 
per pound in fish, blood, cotton seed and castor pomace, to 8 
cents in hair, horn shavings and coarse fish scrap. Most animal 
and vegetable substances being rich in nitrogen, most of these 
waste products can be utilized in the manufacture of fertilizers, 
and the value of such products is generally determined by their 
mechanical division, and by the readiness with which they give 
up the important element. 

It is not possible for the farmer to determine what product is 


utilized in the particular fertilizer which he purchases, but he 
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may come near the truth by noting the locality in which the 
superphosphate is prepared. If it be prepared in the East fish- 
scrap or some chemical salt is probably used in the manufact- 
ure; if in the South cotton-seed meal is the product, and if in 
the North or West dried blood, tankage, bones and like pro- 
ducts are the sources of the nitrogen, It is one of the triumphs 
of modern chemistry that products which a few years ago were 
considered worthless, and could not be disposed of without 
great expense, are now largely used in the manufacture of fer- 

tilizers, and serve an important purpose in furnishing the food- 
supply of the nation. 

GUANO. 


In addition to the nitrate of sodium, sulphate of ammonium 
and the organic products mentioned above, Peruvian guano 
may be classed among those substances which are capable of 
supplying ammonia or nitrates to the soil. Unlike most of the 
substances already mentioned, however, guano contains in ad- 
dition to the nitrogen a considerable amount of phosphoric acid 
and potash, but the nitrogen being present in large quantities 
and being the most valuable ingredient, the substance may be 
fitly classed with those which give nitrogen to the plant. Pe- 
ruvian guano is the best known of the artificial manures, and at 
the same time it is one of the richest and longest in use. When 
it was first imported into Europe, about half a century ago, it 
was very rich in organic matter containing nitrogen and also in 
ammonium salts. An average analysis made only twenty-five 
years ago by Dr. Voelcker showed nearly tg per cent. of am- 
monia, but the guano of to-day will scarcely average one-half of 
that amount. The falling off in the quality of the material is 
probably due to the rapid exhaustion of the beds, and at pres- 
ent there is not a great deal of the genuine article in the market. 
The guanos whose analyses are found so frequently in the agri- 
cultural reports are mostly guanos only in name, they being artifi- 
cial manures prepared like the superphosphates. During the 
last season in Georgia no less than 32 brands of so-called guano 
were exposed for sale, and no one of these contained as high 
as 3 per cent. of nitrogen. 

The enuine guano consists of the accumulated refuse of sea 
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fowls, and is found on certain islands off the cost of Peru. 
This refuse has lain undisturbed for many centuries, and be- 
sides the ammonium salts, it contains a great deal of uric, 
oxalic and phosphoric acids. For the accumulation and pres- 
ervation of the guano, certain natural conditions seemed to 
have been necessary, among the more important of which were 
an extreme abundance of fish food, an almost entire absence of 
rain anda limited area to serve as aresting and brooding spot for 
the birds. So important was the second of these conditions 
that in regions where the rain fell the guanos are called phos- 
phatic guanos, the soluble and nitrogenous matters having 
been lagely washed out by the water, the less soluble and 
phosphatic matter alone remaining. This is the condition of 
the Baker, Jarvis and Howland guanos, and these products are 
scarcely worth one-half as much as those which come from 
rainless regions. The modes of applying the nitrogenous ma- 
nures, and the crops most benefited by their application, will 


be considéred in a subsequent section of this paper. 
SOURCES OF PHOSPHORIC ACID. 


It is generally conceded that when any soil has been ex- 
hausted by improper farming in nine cases out of ten it is the 
phosphoric acid that is gone. Not that the total amount of 
this essential ingredient has been removed from the soil, for 
the analysis of a fertile soil would show within a foot of the 
surface an amount of phosphoric acid sufficient for one hundred 
crops, but the improper farming has gathered up every atom 
that is available, and left only that which is in the insoluble 
state. The actual loss of nitrogen from the soil is at no time 
great. This being an element which exists in every part of the 
plant—root, stem, grain and leaf, much of it finally gets back 
into the atmosphere and thence into the soil by natural means, 
and becomes again available to plant life. Potash, too, existing 
in larger quanties in the soil, and being produced by the de- 
composition of felspar and other rocks is a somewhat perma- 
nent constituent of the soil, and its absence is only felt after 
many seasons of continuous cropping. 

- With phosphoric acid, however, the case is very different. 
In the early growth of the plant, being found in the young 


AGRICULTURAL EXPERIMENT STATION, 27 


e 
organs, especially in the leaves, in the later stages of growth 


it has accumulated largely in the seeds and fruit, and these being 
sold off the land, the soil is robbed of its most valuable ingredi- 
ent. Being a fixed ingredient, it is not returned by the wind or 
rain, and its loss can only be made good by the use of the fer- 
tilizer. Noris there much phosphoric acid in the soil as compared 
with the other ingredients. Even in the most fertile soils sel- 
dom is one per cent. found, while the average quantity is less 
than one-half of that amount. “A clay loam soil,” says Lloyd, “six 
inches deep and covering an acre of ground is estimated to 
weigh one thousand tons. If this soil contains two-tenths of 
one per cent. of phosphoric acid there will be about 5,000 
pounds to the acre. But should a soil of peaty nature weigh 
only 500 tons to the acre, then there will be only one-half as much 
phosphoric acid as before. Of the mineral part of a grain of 
wheat nearly one-half is phosphoric acid, in rye the proportion 
is not much less, and in corn it is a trifle more, while in the ash 
of the other grains and in other vegetable products it is also 
abundant. 

Playing such an important part in both animal and vegetable 
life, it is well worth the farmer’s while toinquire into its prop- . 
erties, and source, and to see toit that it exists in proper quantity 
and form in the soil on his farm. In the soil it exists in com- 
bination with lime, magnesia, iron and alumina, forming neu- 
tral phosphates with these elements. Most commonly it is 
found in combination with lime. These compounds being 
largely insoluble in water, as the tendency in the soil is always 
that the phosphate of lime shall be changed to the even more 
insoluble phosphate of iron, there is practically no loss by drain- 
age, and the only outgo is that occasioned by the removal of 
crops. Being so scarce in the soil, and at the same time being 
so essential to plant life, it is not strange that it has been 
sometimes called ‘the chemical” of agriculture, and that it is 
regarded the most important ingredient of the commercial fer- 
tilizer. 

PHOSPHORIC ACID IN BONES. 


The phosphoric acid in fertilizers is derived mostly from bones, 
guano and phosphate rock. Lately the slag obtained in the 
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working of crude iron has come to be recognized in Germany 
asa valuable source of this ingredient, and thousands of tons 
of this seemingly worthless product are now yearly ground to 
powder and utilized for the phosphoric acid they contain. 
Bones are used as bone meal, bone ash and bone black. Bone 
meal is obtained by grinding the crude bones to fine powder, 
and is valuable not only for the phosphoric acid which it con- 
tains, but also for its nitrogen. Bones when thoroughly dried 
consist of about two-thirds earthly matter, and one-third or- 
ganic or combustible matter. The bones are most easily ground 
after being steamed, and while this process occasions a loss of 
nitrogen in the separation of a part of the organic matter, yet 
the meal is much finer in texture, and of greater value in agri- 
culture. 

The mechanical condition of bones when applied as.a fertili- 
zer is a matter of very great importance. The finer the division 
the sooner will all of the phosphoric acid become available as 
food for the plant, and the sooner will the farmer reap the re- 
turns from the money expended in the fertilizer. The theory 
that those manures which make themselves felt over the great- 
est number of years are the most valuable has long since been 
questioned, and it is generally conceded that those are to be 
preferred which will give the maximum return in the shortest 
possible period. Food prepared for man or animals grows 
less nourishing and valuable the longer it is unused, and food 
prepared for the plant should be given in sucha condition that 
it may not remain unconsumed. Food may spoil in the soil, 
just as food may spoil in the pantry or barn, and a little food 
given often is vastly preferable to an excess given seldom. So 
thoroughly has this belief been adopted by agriculturists that 
by patent pulverizing machinery bone flour has been made of 
such extraordinary fineness that it floated in the air, and while 
this product would be quick in its action, it was found that it 
could not be used,as the least wind would blow it from the 
field, 

Bone meal is sometimes classed as fine, medium and coarse, 
the former being about one-third more valuable than the latter, 


The meal is often adulterated with gypsum or salt cake, which 
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has been added to the bone asa preservative or drier, and some- 
times mixed with it coal ashes, ground oyster shells, lime and 
similar products are found. The demand for bone meal in the 
arts, and especially in sugar refining, may ultimately take this 
valuable fertilizer from the market, and the superphosphate of 
the furture will be made more likely from rock phosphate or 
bone black. 


BONE ASH AND BONE BLACK. 


When the bone is subjected to a strong heat, the organic 
matter referred to is driven off, and the earthy matter, which 
contains the phosphoric acid, remains as the ash. As the nitro- 
gen in the bone meal is given by the animal matter, or ossein 
as it is called, this important fertilizing element is not found in 
the bone ash. The supply of this substance is obtained chiefly 
from South America, where stock raising is one of the chief 
industries of the people, and where bones are used as fuel in 
the process of extracting the fat from the slaughtered cattle. 
After the burning this ash is collected and sacked, and being 
light and compact it is easily handled. 

When broken bones are subjected to a strong heat in an iron 
cylinder without access of air, water, tarry and oily matter and 
other products are driven off, and a porous residue is left in the 
cylinder. This residue is of great value for removing coloring 
matter from liquids, and is largely used by sugar-refiners in 
purifying brown sugar and other colored substances. After it 
has served its purpose in this respect, it is still valuable to the 
agriculturist, as it contains most of the phosphoric acid the 
fresh bone contained. Being open and porous, this residue is 
in a finely divided state, but being practically non-nitrogenous, 
it is less valuable than bone-meal. The different varieties of 
bone fertilizers may be applied directly to the soil, and excel- 
lent results will follow the application, but ordinarily they are 
treated with sulphuric acid, and the phosphoric acid is then ob- 
tained in a more soluble form. 


MINERAL PHOSPHATES. 


While the importance of ground bones as a source of phos- 
phoric acid has long been recognized, it is only in recent years 


° 
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that the immense trade in mineral phosphates has been built 
up. The term “South Carolina rock” has become a by-word 
in scientific agriculture during the past decade, and the bulk of 
the phosphates in the markets are made from this valuable ma- 
terial. The mineral phosphates are found chiefly as apatites or 
crystalline phosphates, as phosphorites or amorphous phosphates | 
and as coprolites or fossilized nodules. The apatites are found 
“in veins of volcanic and crystalline rocks both in Europe and 
America, and are supposed to have been of concretionary origin, 
having been deposited out of solution in warm saline springs. 
The coprolites are traced to animal life, are generally from two to 
four inches in length, from one to two inches in diameter, from 
gray to black in color and in the shape of a kidney. They are 
found in the green sand-stone or cretaceous rocks of England, 
France, Belgium and Russia. The phosphorites occur largely 
in Spain, Portugal, Bavaria and elsewhere in Europe, and in 


this country in South Carolina. 
SOUTH CAROLINA ROCK. 


The bulk of mineral phosphates used in this country come 
from South Carolina, in which State, according to Prof. 
Holmes, the phosphatic deposits underlie no less than 250,000 
acres, though the accessible deposits comprise an area not one- 
tenth as great. The phosphatic deposit extends from the head- 
waters of the Wando river, in a line parellel with the coast and 
at a distance from it of from ten to forty miles to the head- 
waters of the Broad river. This is the territory of active opera- 
tions, but the entire formation is said to extend into North Car- 
olina on the north and Florida on the south, and it has been 
observed in the interior a distance of sixty miles from the coast. 
As this rock plays such an important part in the fertilizer trade 
of the country, the following description of its properties is 
condensed from Charles U. Shepard’s report to the Commis- 
sioner of Agriculture of South Carolina: 

The most prominent characteristic of the Carolina phosphate 
is its nodular form. Even where the deposit occurs as an ap- 
parently smooth and compact floor, or in large flat cakes, it is, 
nevertheless, composed of irregular nodules, partially cemented 
or tightly compacted together. The shape of the nodules is 
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egg or kidney form. The exterior is rough and indented, often 
perforated or even honey-combed by round or irregular holes 
and cavities, or itis smooth and compact. The surface is oc- 
casionally shiny and coated, as it were, with enamel. The masses 
are wholly devoid of crystalline structure or cleavage, exhibiting 
occasionally, however. an imperfect lamination. Well preserved 
casts of eocene shells occur throughout the phosphatic rock, and 
fossil fish bones and teeth are not infrequently found imbedded 
in them. The nodules vary in size from a fraction of an inch 
to several feet in diameter; in weight from almost a ton down- 
wards. The color of the land rock is generally lighter than 
that found under water or marsh mud, the former having a 
yellowish or grayish white color, the latter a-grayish or bluish 
black. The masses are easily powdered, and the dust is very 
fine. The rock gives on friction of its fresh surfaces a peculiar 
fetid odor, termed by some napthous, This property is the 
more decided the denser the structure and the higher the con- 
tent of organic matter. The analyses of the rock vary some- 
what, but the average of several hundred show from 25 to 28 
per cent. of phosphoric acid, from 35 to 42 of lime, from 4 to 12 
of sand and silica, from 2 to 6 of organic matter and combined 
water, and the remainder consisting of small amounts of sul- 
phuric acid, carbonic acid, magnesia, alumina, sesquioxide of 
iron, fluorine, sodium and chlorine. The organic matter oc- 
casionally yields as high as a quarter per cent. of nitrogen. 

Professor F. S. Holmes explains the formation as detached 
masses of eocene marl, torn off by the action of waves from 
the great mass of this formation, and swept inland over the 
sand-bars, which, as also the great marl bed, were covered by 
the waters of the ocean, to be deposited in those shallow bays 
and salt water lakes that are now the phosphatic region of 
South Carolina. Prof. Shepard regards the deeper strata of 
phosphatic masses as the result of a concentration by carbonic 
acid of the phosphates sparsely distributed through the over- 
lying marls. 

The use of the South Carolina rock in the manufacture of 
the bulk of commercial fertilizers may be accounted for as fol- 
lows: It is cheap. It is remarkably free from impurities. It is 
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readily ground. It is readily acted upon by sulphuric acid, 
The superphosphate made from it dries readily, is light, and 
may be easily made to contain the amount of soluble phos- 
phoric acid that is required in fertilizers. Its constituents are 
assimilated by plants more rapidly and effectually than occurs 
with most other mineral phosphates. Added to these the sup- 
ply of the rock is extensive, and the source is convenient to the 
commercial centers. 
SLAG FROM CRUDE IRON. 

In addition to the bone meal, bone ash, bone black, guano 
and South Carolina rock already described, a new product has 
within a year or two made its appearance in the market asa 
source of phosphoric acid, and bids fair to play an important 
part in the manufacture of fertilizers in the future. As is well 
known, pig iron contains a considerable amount of phosphorus, 
which must’be gotten rid of when the iron is converted into 
steel or forged. The slag obtained in ridding the iron of the 
phosphorus has been named Thomas slag, and contains the 
phosphorus originally in the iron. The iron being removed, 
the slag is broken up, ground and used as a fertilizer, 
Consul Smith in writing from Mayence, Germany, to the au- 
thorities at Washington, states that this product is made up of 
about 16 per cent. of phosphoric acid, 50 per cent. of lime, 12 per 
cent. of oligist iron and oxidized iron, and 7 per cent. of silicic 
acid; but the phosphoric acid can run from 10 to 25 per cent, 
Under the name of patent phosphate meal, a dust, meal or flour 
is given to the public made out of manipulated Thomas slag, 
which contains from 24 to 28 per cent. of phosphoric acid. 

It was thought that this substance could not be used asa fer- 
tilizer, as it would not dissolve easily enough to make the phos- 
phoric acid available, but experiments have shown that it is only 
necessary to reduce the slag to a powder to make a fertilizer as 
effective as bone dust or guano. The German iron works, 
says Consul Smith, make about 400,000 tons of Thomas slag a 
year, which can be sold to the farmers, when reduced to a 
dust, at a price about one-third that of a superphosphate con- 
taining an equal amount of phosphoric acid. Professor Wag- 
ner, who has experimented largely with this material, claims 
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that the form in which the phosphoric acid is contained in 
Thomas slag is far more decomposable, and much more easily 
taken up by plantsand more easily dissolved by acids and water 
than the phosphoric acid contained in mineral phosphates. 
The iron is said to have no prejudicial influence upon plants,- 
and on a wheat soil the slag acts more quickly than the ordi- 
nary fertilizer. It is especially recommended for meadow and 
marsh lands, and in vineyards, orchards and gardens it pro- 
vides a good soil for the plants to strike ‘their roots into for life 


and moisture. 


THE NATURE OF A SUPERPHOSPHATE. 

Following the description of those substances which furnish 
phosphoric acid to the fertilizer, the use of sulphuric acid in 
agriculture may be explained. This acid is commonly known 
as the oil of vitriol, and is a thick oily liquid with a specific 
gravity nearly twice as great as that of water. It is the most 
useful acid known, as by its means many of the other acids are 
prepared, and so important is it in the arts and manufactures 
that it has been said that the commercial prosperity of a country 
may be indicated by the amount of sulphuric acid it consumes. 
When bone meal, bone ash, bone black or phosphatic rock is 
applied to the soil, the phosphoric acid which they contain is 
largely insoluble in water, and the maximum results from their 
application may not for some time be obtained. Especiaily is 
this true of the phosphatic rock, the insoluble phosphoric acid 
having a less value than that contained in bone, and from the 
application of this rock in the raw state very meager results 
would be obtained. It was Baron Liebig who first suggested 
that if the bones or mineral phosphates be treated with sul- 
phuric acid, a chemical change would take place by which the 
insoluble phosphoric acid would be changed to the soluble form, 
and a considerable amount of gypsum would also be obtained, 

This change may be more readily understood when it is 
stated that the tri-calcic-phosphate of lime as found in the 
raw bone or rock, is made up of one equivalent of phosphoric 
acid and three equivalents of lime. When sulphuric acid 
is added to the rock or bone, two equivalents of lime enter 


into combination with the acid, and the remaining compound 
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has now only one equivalent of lime to one equivalent of phos- 
phoric acid, with some water added which is given up by the 
acid. Thus a substance is obtained which is richer in phos- 
phoric acid than before the treatment with sulphuric acid, and 
what is far more to the point this new substance is in a much 
more finely divided state, and the phosphoric acid jis now 
almost completely soluble in water. These points being gained, 
the substance may now be applied as a fertilizer, and from their 
application far better results than from the raw bone or rock 
will be obtained. 

The difference in the size of the particles of the finest bone 
dust before being treated with the acid and afterwards has been 
carefully ascertained. According to the measurements of Prof, 
O.N. Rood, of Troy, by the use of the microscope, the smallest 
particles of bone dust would not average less than 1-100 of an 
inch in diameter, while the same particles after being so treated 
with the acid, and so changed to the superphosphate, would 
measure only 1-23,000 of an inch in diameter. What is com- 
monly known as dissolved bone to the fertilizer trade is bone 
treated with sulphuric acid, and an acid phosphate is generally 
rock treated in the same manner. Common usage has re- 
stricted the term acid phosphate to the fertilizers containing 
only phosphoric acid, while the superphosphate is the same 
with the addition of substances containing potash and _ nitro- 
gen. In some States, however, the term acid phosphate is ap- 
plied to fertilizers which contain less than 10 per cent. of avail- 
able phosphoric acid and less than 2 per cent. of ammonia, while 
ammoniated superphosphates contain more than 8 per cent. of 
available phosphoric acid and more than 2 per cent. of ammonia. 
The names of the various brands are subject to the whims of 


the manufacturers. 
THE SOURCES OF POTASH. 


In former years wood ashes were the only available source of 
potash. They contained on the average about 4 pounds of the 
potashes to 48 pounds or a bushel of the ashes, and when trans- 
portation to a distance was not necessary they served their pur- 
pose well. When the forests began to be exhausted, and coal 
came generally into use, the supply of ashes was largely de- 
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creased, and the discovery of some other potash fertilizer was 
anxiously awaited. This discovery was made about thirty years 
ago in Germany, when a large deposit of potash salts was opened 
up near Stassfurt, and now these salts are so cheap that they may 
be utilized to advantage on every farm. The lower stratum of 
this. vast deposit consists of a bed of salt of unknown depth. 
Above this salt is another bed of salt and potash minerals, with 
which is mixed some soda, magnesia and lime, the whole being 
about 250 feet in thickness. The supply seems to be almost inex- 
haustible, and the cost of extracting the mineral is so little that 
the cost of potash as reckoned in the average fertilizer is scarcely 
more than one-half as great as that of the soluble phosphoric 
acid, and not one-third as great as that of the nitrogen. 

Most of the potash in the soil comes from the decomposition 
of feldspar, and some from mica and other minerals. When the 
feldspar is decomposed a clay soilis formed, and as this decom- 
position goes on slowly a supply of potash is being continually 
furnished. E. M. Pendleton, of Georgia, gives a table of the 
analyses of ior American and 28 English soils, and the average 
amount of potash in each is a trifle more than seven-tenths of 
one percent. The strong clay soil will contain a very much 
higher percentage, and the light sandy soil a very much lower. 
The clay soil is strong, because it has enduring fertility, and it 
has the fertility largely in consequence of having the potash. 

The potash is in the soil in the form of double silicates, and 
hence not easily washed out. The only loss is from the re- 
moval of crops. Nor does it accumulate in fruits and seeds as 
phosphoric acid, but being in the hay, fodder and stalks it 
largely remains on the farm. When sugar beets, tobacco, car- 
rots, turnips, onions, clover, hops, beans, peas or potatoes are 
raised in quantity, and sent to the market, a great deal of pot- 
ash is sold in these products, and if the soil be sandy the loss 
must be made good. An average crop of wheat wilk remove 
about 25 pounds of potash to the acre, an average crop of po- 
tatoes four times as much, and an average crop of tobacco | 
twice as much as the potatoes. In addition to the wood ashes, 
and the American potashes which are made from the ashes and 
the sulphrates and chlorides which come trom Germany, as a 
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source of potash green sand marl is used in New Jersey, and 
the ashes of cotton seed hulls in some parts of the south. On 
the average farm the supply of potash is not likely to be so soon 
exhausted as that of phosphoric acid or nitrogen. 


MODES OF APPLYING ARTIFICIAL FERTILIZERS. 


The following directions for the application of fertilizers, and 
the crops best suited for each are condenced from Storer’s re- 
cent work on Agriculture. What needs to be done in order to 
secure their proper diffusion and distribution in the soil can 
now be said. For example, superphosphate, nitrate of sodium 
and even sulphate of ammonium may be merely scattered on the 
surface of the land, since they will soak into the soil readily 
enough. Bone meal, oil cake and fish scrap, need only be 
buried deeply enough, in not too dry earth, that they may 
nitrify readily. Bone ash, bone black and phosphatic guano 
need to be buried pretty deeply, and well commingled with the 
soil. With them, as with potash salts, it would be well, were 
it not for the trouble involved, to apply one portion of the 
dressing before ploughing the land, another before cross- 
ploughing it, and another before harrowing, to insure thorough 
distribution. 

In Germany potash salts are particularly commended for 
beets, potatoes, clover, cabbages and hops—all leafy plants it 
will be noticed. But it is upon clover especially and other 
leguminous plants that potassic manures show the most re- 
markable effects. Messrs. Lawes and Gilbert in experiments 
with a variety of different plants, continued through long 
terms of years, found the potassic manures more useful with 
clover, beans and peas than with any other crops. Dr. Gilbert 
has recently summed up his experience in the following terms: 
It is found, he says, that easily assimilable nitrogenous manures 
have generally a very striking effect in increasing the growth 
of grain crops, such as wheat, barley and oats; although these 
grain crops contain comparatively little nitrogen, and take but 
little of it from the land. The leguminous crops, on the other 
hand, such as peas, beans, clover aud others, although highly 
nitrogenized, are by no means characteristically benefited by 


the use of direct nitrogenous manures, such as ammonium salts 
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and nitrates, though nitrates act much more favorably than 
ammonia salts, It appears, indeed, that we may say, “ Use 
phosphates for turnips and such like roots, potash for legumin- 
ous plants and active nitrogen for grain. 


THE FERTILIZER ANALYSIS EXPLAINED. 

In West Virginia the law requires that the analysis of the 
fertilizer shall be printed on every sack. It has frequently 
been stated, and with a great deal of truth, that the farmer does 
not understand the terms that are used, and is, therefore, not in 
a position to select that fertilizer which his particular crop or 
soil may need. The nature of the various ingredients of which 
the fertilizers are composed have already been fully described, 
and it only remains to explain the terms which are found on 
every sack. The moisture is generally the first determination 
given, and this mostly varies between 9g and 15 percent. A 
fertilizer which contains 12 per cent. of moisture contains 12 
pounds of water in ever 100 pounds of the fertilizer or 240 
pounds of water in every ton. This moisture should be taken 
into account in estimating the value of the product, as every 
pound of water adds so much to the cost of transportation. 
This moisture is subject to variations with the climate and con- 
dition of the atmosphere, and in the case of a second analysis a 
considerable discrepancy may be noticed. The chemist in 
making an analysis of an acid phosphate will use scarcely more 
than a spoonful of the mixture, and as this amount is accurately 
weighed, a variation in the moisture will produce a variation in 
the phosphoric acid. The variation in two analyses may be 
slight, but when the amount is computed in a hundred tons of 
the fertilizer the variation becomes important. 

The soluble phosphoric acid means the phosphoric acid that 
is soluble in pure cold water, and this is the most valuable form 
of the acid that is found in the fertilizer. This is made soluble, 
as before explained, by treating the bones or mineral phosphates 
with sulphuric acid, and when applied to the soil it becomes 1m- 
mediately available for plant-life. Being thoroughly distributed 
throughout the soil, it may become insoluble after it has soaked 
into the earth, but before this has happened the mechanical dis- 


tribution has been completed. 
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The reverted phosphoric acid means that which is insoluble 
in pure cold water, but is soluble in a neutral solution of citrate 
of ammonium under the standard conditions, This form ofthe 
acid was originally soluble in pure cold water, but from the re- 
action of the iron and alumina it has partly gone back or re- 
verted. Another explanation of its presence is given in the 
statement that when not enough sulphuric acid has been used 
in the manufacture, it is claimed that the insoluble phosphate 
which has not been decomposed reacts upon the soluble and 
changes a part of it to the reverted form. In most of the States 
the reverted phosphoric acid has nearly the same commercial 
value as the soluble, for when applied to the soil, like the solu- 
ble, it soon becomes available for plant-life. 

The insoluble phosphoric acid means that which is neither 
soluble in pure cold water, nor in the solution of citrate of am- 
monium, but is soluble in the stronger acids. This is the form 
in which it exists in nature in the bone or phosphatic rock, and 
its commercial value is largely determinéd by the source from 
which it is derived. In general, the bone products dissolve 
more readily than the rocks, though appreciable quantities of 
the latter will in time dissolve in the soil by the action of the 
humic acid, carbonic acid, saline solutions and plant-roots. The 
phosphoric acid in'dry fine ground fish and in fine bone and 
tankage is almost as valuable as that soluble in water; and in 
medium and coarse bone the value is still less. In fine ground 
mineral phosphate the value is about one-fourth that of the acid 
soluble in water, but in many States the insoluble acid of the 
superphosphate is given no value whatever. 

The available phosphoric acid is the sum of the soluble and 
reverted, and the total is the sum of the insoluble and available, 
If the fertilizer be an acid phosphate, only the above determi- 
nations will be found on the sack, except in some States as be- 
fore stated; if it be an acid phosphate with potash, then the pot- 
ash percentage will also be found, and if it be one of the many 
varieties of ammoniated superphosphates, then to the phosphoric 
acid determinations will be added those of potash and nitrogen. 
The potash is generally reckoned as the oxide of potassium, and 
if obtained from the high grade sulphate it is commercially 
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worth about one cent more per pound than if obtained from 
kainite or the muriate. The commercial value of the potash 
from these latter sources is a trifle more than one-half as much 
as that of the phosphoric acid soluble in water and about one- 
fourth as much as nitrogen in its best forms. The nitrogen is 
sometimes reckoned as such and sometimes as ammonia. If 
reckoned as ammonia the actual nitrogen may be obtained by 
dividing the percentage by 17 and then multiplying the result 
by 14. This is by far the most expensive element in the fertil- 


izer. 
FERTILIZER CALCULATIONS. 


The terms found on every sack having now been explained, 
the farmer may easily determine how many pounds of each in- 
gredient will be obtained in every ton of the fertilizer. If the 
analysis, for example, shows 10 per cent. of available phosporic 
acid, 2 per cent. of insoluble, 3 per cent. of potash and 2 per 
cent. of nitrogen, then in every one hundred pounds of the fer- 
tilizer are 10 pounds of the available acid, 2 of the insoluble, 3 
of potash and 2 of nitrogen, and in every ton are 200 pounds 
of the first ingredient, 40 of the second, 60 of the third and 
40 of the fourth. If the farmer wishes to go a step further, 
and in addition to finding the number of pounds of each in- 
gredient to the ton, he wishes to estimate the commercial value 
of each ton of the fertilizer, he may do so with little trouble and 
expense, and, therefore, be able to tell whether he is asked a just 
price for the fertilizer which is offered to him for sale. Before 
attempting this calculation he must first ascertain the trade 
values of the various ingredients contained in the fertilizer, and 
he must also judge approximately of the source of these in the 
mixture. Atthe beginning of every fertilizer year these trade 
values are made up by several of the Experiment Stations of 
the East, and are the prices at which the raw materials and 
chemicals can be purchased in the eastern markets. To these 
may be added from three to four dollars per ton, which the 
manufacturers claim is the cost of mixing, handling and cartage, 
and also the cost of transportation. These trade values for the 
years 1887 and 1888 are given in the following table, and they 
will be ascertained hereafter every year by the West Virginia 


Experiment Station. 
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TRADE VALUES OF FERTILIZING INGREDIENTS IN RAw MATERIALS 
AND CHEMICALS FOR 1888. 
ean 
1887. 1888. 
cts. per lb. cts. per lb. 


Witrogen in ammonia salts: (2a. 1.7 1744 17 
ah inunitha tes: ). gb aen eee ea eee ner 16 16 
Organic nitrogen in dried and fine ground fish. .. 1744 1616 
se a in blood, meat, cotton seed, and 
CaAStOLEpomacew tee nee 171g 1616 
se #8 in fine ground bone and tank- 
ALOU EY Sec te 16 1646 
cS cS in fine medium bone and tank- 
AS Crier, yee ater ee eee 14 13 
a we in medium bone and tankage.. 12 101g 
ee < in coarse bone ‘“‘ aE $€) 844 
eé ee in horn shavings, hair and fish 
SChA DS eee ay ere 8 8 
Phosphoriciacidssoluble inswater.- | >... ss 4e- oe 8 8 
ye ss ss in ammonium citrate.... 6 76 
oe ‘* in dry fine ground fish and in fine 
bone vanditankace. a. es see 7 Ti 
cf ‘* in fine medium bone and tankage. 6 6 
“ ‘* in medium bone and tankage.... 5 5 
oY ‘* in coarse bone and tankage ..... 4 4 
ie ‘* in fine ground rock phosphate... 2 2 
Botashtas hich oradesu.plhate ees ree reen Ves 5% 
Soo SV alinitecwewsr parece etek 2 meen aera ee 44 4% 
fe So UAE Ngoe gto es ON See ere 44 414 


If now the nitrogen is in the best form in the fertilizer it may 
be rated in general at 17 cents a pound, the available phosphoric 
acid at 8, the insoluble at 3, and the potash at 44. This will 
probably be near enough the truth to enable the farmer to get 
at the approximate value of the fertilizer. If, now, in the ex- 
ample above given, the fertilizer contain 200 lbs. of available 
phosphoric acid, 40 of the insoluble, 60 of the potash and 4o of 
the nitrogen to the ton, then the value of the first ingredient is 
$16, of the second $1.20, of the third $2.70 and of the fourth 
$6.80, making the fertilizer worth $26.70 per ton. Supposing 
the fertilizer to be as represented, and this is generally the case 
with all of the standard brands, and taking some minor consid- 


| 
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erations into account, as agents’ fees, losses from bad debts, the 
question of cash or credit, the tarmer is now in a position to 
judge whether a fair price is asked for the product which is 
offered to him for sale, 


COMMERCIAL VALUE NOT NECESSARILY THE AGRICULTURAL. 


In this connection the farmer must not suppose that the com- 
mercial value of the fertilizer necessarily represents the agricult- 
ural value on his particular soil or farm. The two values may 
have very diff rent meanings on different farms, and the latter 
can only be determined by taking into account the character of 
the soil and the kind of crop that is to be raised. If a soil be 
simply deficient in phosphoric acid but with sufficient nitrogen 
and potash for present needs, then an acid phosphate cost- 
ing $20 per ton may give as good results for the present 
as a high priced ammoniated superphosphate costing double 
that sum. In the one case that ingredient is purchased, 
which the soil immediately needs, while in the other pot- 
ash and costly nitrogen are also purchased for which the 
soil stands in no immediate need. In eastern Pennsylvania 
where there is a deficiency of phosphoric acid in the soil, acid 
phosphates are used year after year to good advantage, while 
in the Connecticut valley and in the worn-out tobacco regions 
of the South potash is the element to be especially looked after 
in the fertilizer. 

In using a special fertilizer, however, great care must be 
exercised. It must never be forgotten that such a manure is 
supplying one essential ingredient in abundance to the soil, 
while the crop is removing the two others as well. ‘Special 
fertilizers,” says a prominent writer, “require great care in 
their use, and as sometimes used it would often be more just for 
the tenant to give the landlord compensation for having deter- 
iorated hisland.” During a few years in Maryland the yield of 
wheat was very largely increased by the use of guano, but it 
was found that this increase was not a lasting one, and after 
a time this highly nitrogenized fertilizer seemed powerless. The 
same has been noted of acid phosphates and potash salts in 
other sections, and the explanation .ies in the fact that while 
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one essential ingredient is added the other two are left entirely 
out of the calculation. An acid phosphate should not be pur- 
chased simply because it is cheap, but because the farmer is 
satisfied that his soil needs only phosphoric acid. In this con- 
nection a quotation from Scott and Morton’s “Soil of the 


Farm” will be of general interest. 


aN general fertilizer, say these writers, contains all the con- 
stituents of the crop, or at least all those in which soils are most 
deficient; but it by no means follows that every substance 
which may act beneficially ought to be applied. If a soil is 
deficient in one particular element, and contains all the other 
requisites of fertility, that one substance may act as beneficially 
when applied as though it contained all the constituents of the 
crop. The crop in this case is thrown upon the natural re- 
sources of the svil for all its other elements. By persisting in 
the use of a special fertilizer, an ultimate exhaustion of the soil 
is inevitable. Judiciously used special fertilizers are the agents 
which bring into useful activity the dormant resources of the 
soil; they restore the proper balance between its principal con- 
stituents, and supply the excessive demand for some particular 
elements. Still the application useful on one soil may be quite 
useless on another. 


In summing up the results of the foregoing observations it 
is evident that the farmer who wishes to use commercial fertil- 
izers intelligently, must not only make himself familiar with 
the character of their ingredients, but also with the nature of 
the soils upon which they are to be used, and the crops which 
are to be grown. He must remember in addition that the re- 
sources of nature may be readily exhausted, and that when the 
soil has become barren from injudicious cropping, the ingre- 
dients that are wanting must be returned in their proper form 
and proportion. The advance in scientific study in recent years 
has been marvelous, indeed, and nowhere has this advance 
been more strikingly felt than on the farm. New and im- 
proved machines have been introduced, artificial foods have 
been prepared, and improved stock and crops have been raised. 
In the use of commercial fertilizers has this knowledge been 
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especially valuable, and the different operations in connection 
with agriculture are now carried out on scientific principles. 
When these principles are more widely disseminated, and the 
nature of the different soils and crops are better understood, 
then will the food supply for plants and animals be more readily 
obtained, and the methods of scientific agriculture will every- 
where be adopted. 
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LETTER OF TRANSMITTAL. 


Pror. Joun A. Myers, ‘ 
Director West Virginia Agr. Exp’t Station, 
Morgantown, W. Va.- 
rm :—I herewith transmit my report on the Birds of West 
ginia, including notes on their food-habits, on which, as 
are aware, I have been engaged since August 1. I ar- 
-d at Buckhannon, Upshur County, on the above date 
began field work the following day. The work was car- 
on in that vicinity for several days, during which time 
ade short excursions down the Buckhannon River for ten 
welve miles. August 19I went to Braxton Court House ; 
ice to Gauley Mountains; thence to Rich Mountains and 
the headwaters of Middle Fork and Buckhannon Rivers, and 
down the last named river, and arrived at Buckhannon Sep- 
tember 7. Leaving for Weston the following day, I visited 
Fairmont, remaining there until Sept. 24. From thence 
my route was to Wheeling and down the Ohio River to Par- 
kersburg, at which place I remained until the evening of 
October 10, when I proceeded to Lewisburg, Greenbrier 
County, making short stops at Point Pleasant and Charles- 
ton. From Lewisburg I worked my way up the Alleghanies 
to Patterson Creek, and on to Green Springs and Romney, 
Hampshire County, at which point my field work ended. 
During the last five weeks in the field the inclemency of 
the weather was such that it was impossible for me to do 
any collecting whatever; and as the season was far advanced 


46 THE WEST VIRGINIA 


and the remaining time short, my explorations were neces- 
sarily hurried.~ Much valuable time was lost in traveling in 
order to reach all the different districts, many of which are 
widely separated and remote from railroads. By far the 
most productive and satisfactory work-was done at Buck- 
hannon and vicinity during the month of August. The fol- 
lowing list contains all species that I personally identified, 
together with a few additions from Mr. William Brewster’s 
paper. on the “ Birds of Ritchie County, and W. E. D. Scott’s 
“Birds of Kanawha County.” It is far from complete, but 
may be considered a starting point for future investigations. 

I wish to acknowledge my indebtedness to Dr. J. R. 
Mathers and Mr. E. L. Day, of Buckhannon, for valuable 
notes on several species with which I did not meet. 2 

I am, sir, very respectfully, 
WM. D. DO 
Nov. 30, 1888. 


BIRDS OF. WEST VIRGINIA. 


BY WM. D. DOAN, 


HOLBCG:LL’S GREBE. 


Colymbus holbcellii (Reinh.). 
isient visitant; rare. A few are seen occasionally on the’ 
ind Great Kanawha Rivers. I observed a single indi- 
September 28, while going down the Ohio River. Dr. 
rs informed me that he shot a specimen on Buckhannon 
in November, 1884. 


HORNED GREBE. 


Colymbus auritus Linn. 


Transient visitant; rare. More frequently met with along 
the larger streams than the preceding species. 


3. PIED-BILLED GREBE. 


Podilymbus podiceps (Linn.). 

Transient visitant; common; frequenting streams. Known 
under various local names, such as Dabchick, Hell-diver, 
Chicken-billed Duck, and Die Dipper. I found this Grebe 
August 28, on the head-waters of Buckhannon River, but did 
not meet with it again until September 13, while on my way 
down the Monongahela River. I am led to believe that it 
breeds on some of the mountain streams. A month later I inet 
with it frequently along the Great Kanawha River. Of the 
three species of Grebes that visit West Virginia this is the most 
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common, and may be found on all rivers and ponds durig then 
spring and fall months. 


4. LOON 


Urinator imber (Gunn.). 


Transient visitant. Tolerably common on the Ohio and Great 
Kanawha. It has been taken frequently on Buckhannon, 
Cheat, Monongahela, and South Branch of the Potomac Rivers. 
I obse ved a single individual on Greenbrier River October 15. 


5. HERRING-GULL. 


Larus argentatus smithsonianus (Coues.) 


Accidental in spring. Dr. Mathers has observed it : 
that season. 


6. MERGANSER SHELLDRAKE. 


Merganser americanus (Cass.). 
Transient visitant; tolerably common. This species is 
throughout the State as Fish Duck. I observed it frec 
along the different streams after September 20. This a 
following Mergansers feed mainly, if not wholly, on fist 


We, RED-BREASTED MERGANSER. 


Merganser serrator (Linn.). 


Like the preceding, this species is also known as Fish Duck. 


It occurs occasionally as a transient visitant. 


8. HOODED MERGANSER. 


Lophodytes cucullatus (Linn.). 


Transient visitant; rare. Mr. Brown, of Parkersburg, has a 
stuffed specimen of this Merganser, which he procured on the 
Ohio several years ago. He has observed it occasionally since 
in fall and early spring. The Hooded seems to be the rarest 
of the three Mergansers that frequent the country visited, and 
the Shelldrake the most abundant. W.E. D. Scott took a 
specimen of this Merganser August g, £872, on the great Ka- 


nawha River. It was an immature female. 
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9. MALLARD. 
Anas bosechas Linn. 


Transient visitant; common. This duck is sometimes known 
by the name of Green-head, I met with it during the last week 
of October aiong the South Branch of the Potomac, in Hamp- 
shire County. 


10. BLACK DUCK. 


Anas obscura Gmel. 

Transient visitant; common on the Ohio River, where I met 
with it frequently after October 1, as well as on several of the 
smaller streams, where it is known as the Dusky Duck. 

i GADWALL. 

Anas strepera Linn. 
cansient visitant; tolerably common on all the larger 
ams. It is generally known as the Gray Duck. 


i2. WIDGEON. 


Anas americana Gmel. 


Cransient visitant, I did not observe any until November 3, 
d then one only, which was taken on the Potomac River, 
ar Green Springs, Hampshire County. 


13. GREEN-WINGED TEAL. 


Amas carolinensis Gmel. 


Transient visitant; tolerably common, Dr. Mathers informed 
me that this Teal is very common some seasons on Buckhannon 
River. I did not see it until descending Cheat River on the 
morning of October 22. 


14, BLUE-WINGED TEAL. 
Anas discors Linn. 
Transient visitant; rare. 
L5e SHOVELLER. 


Spatula celypeata (Linn.). 


Transient visit ; tolerably common. 
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USE PINTAIL. 


Dafila acuta (Linn.). 


Transient visitant; tolerably common. 


az: WOOD DUCK. 


Aix sponsa (Linn.). 


Summer resident; common. Often called Summer Duck. 
It is considered the most beautiful of the many species of the 
Duck family that frequent the State, and is well known from 
the brilliant metallic coloring of its plumage. I found it more 
common on Buckhannon and Middle Fork Rivers than in any 
other portion of the State. In the autumn it feeds largely upon 
acorns, beech nuts, and elder berries. 


ont RED HEAD. 


Aythya americana (Eyt.). 
Transient visitant.' This duck is tolerably common 
Ohio River in later fall, and is occasionally met with on 


in the interior. I observed it on Greenbrier River Oct 


19. CANVAS-BACK. 


Aythya vallisneria (Wils.). 

- Transient: visitant; tolerably common. The Canvas- 
sometimes mistaken by sportsmen for the Red-head. C..  .c 
occasions I observed stuffed specimens of it labeled “ Red- 
head.” In the Canvas-back nearly the whole head is reddish- 
brown, obscured with dusky about the bill, and the entire bill 
is dusky. In the Red-head the head is clear chestnut-red, with 
a bronzy reflection, and the bill is clear, pale grayish-blue, with 


a black tip. 
20. GREATER SCAUP DUCK. 


Aythya marila nearetica Stejn. 


Transient visitant; rare. Occurs occasionally on the Ohio 
and Great Kanawha Rivers, and is known as the Broad-bill 
and Big Black-head, 
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21. LESSER SCAUP DUCK. 
Aythya affinis (Eyt.). 


Transient visitant; common. This species is more common 
than the foregoing. I observed it on the Monongahela River; 
also on Valley River September 24. 


22 GOLDEN-EYE. 
Glaucionetta clangula americana (Bonap.). 


Transient visitant; tolerably common. I did not meet with 
this Duck, but was informed by the captain of the Courier (one of 
the Ohio steamers) that it generally appears by the last week 
of September, and is known by the name of Whistler. 


sae 


* BUF FLE-HEAD. 


Charitonetta albeola (Linn.). 
sient visitant. Common on suitable streams throughout 
te, and one of the earliest ducks to arrive from the north 
I found it common on the Ohio September 26, and 
1 Greenbrier, Cheat, and South Branch of the Potomac. 


CANADA GOOSE. 


Branta canadensis (Linn,). 
sient visitant; abundant, I observed quite a large flock 
November 3, passing up the South Branch of the Potomac. 
They are called Wild Geese, and occasionally stop in some fa- 
vorable locality to feed. 


25. WHISTLING SWAN. 


Olor: columbianus (Ord.). 

Transient visitant; tolerably common. I did not observe 
any swans, but was informed by people living at Romney that 
large flocks appear there in fall and spring. _ In the fall of 1587 
gréat numbers were killed at that place on the meadows along 
the South Branch. Several pairs of wings were shown me 


which were secured at that time. 
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26. BITTERN. 


Botaurus lentiginosus (Montag.). 


Summer resident; common. Breeds in suitable localities 
throughout the State. 


27. LEAST BITTERN. 


Botaurus exilis (Gmel.). 


Summer resident; probably of rare occurrence. I saw but 
one, which flew up from a reedy swamp along the banks of 
Great Kanawha River. Dr. Mathers informs me that he has 
taken it on Buckhannon River in summer, 


28. GREAT BLUE HERON. 


Ardea herodias iene 


Summer resident; common. I found it more plentiful o1 
Ohio, Monongahela, Great Kanawha, and Cheat Rivers 
elsewhere. It breeds in pairs in Buckhannon, Middle F 
and Greenbrier Rivers, where it is known by the nam 
Crane. The Great Blue Heron feeds princivally on frogs, » 
and mice. 


| 29. AMERICAN EGRET. 
Ardea egretta Gmel. 


Accidental visitant from the South. Only two instances u1 
its occurrence in the State have come to my knowledge. Dr. 
Mathers informed me that a single specimen was taken near 
Buckhannon several years ago, and Mr. Brown, of Parkers- 
burg, procured one in the summer of 1886, on Liftle Kanawha 
River. Itis commonly known by the name of White Crane. 


30. LITTLE BLUE HERON. 


Ardea ccerulea Linn. 


Summer resident; rare. I observed a single individual of 
this species on Blennerhassett Island October 3. I also saw a 
mounted specimen in Charleston, which had been shot in July 
on Great Kanawha River. 
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31. } GREEN HERON. 


Ardea virescens Linn. 


Summer resident; common, Found throughout the country 
visited. It frequently breeds in colonies of four to eight pairs 
Occasionally a single pair takes up its abode in an orchard at 
some distance from any stream. It is often named Poke ‘or 
Fly-up-the-creek. 


82. BLACK-CROWNED NIGHT HERON. 


Nycticorax nycticorax neevius (Bodd.). 


Transient visitant; tolerably common. A few may breed 
along the head-waters of Valley and Cheat Rivers. It was not 
‘ith on the Ohio until after October 12. 


c SANDHILL CRANE. 


Grus mexicana (Mull.). 


cidental straggler. Mr. E. L. Day, of Buckhannon, in- 
»d me that a resident of Upshur County killed a fine speci- 
of this species near that place in the spring of 1884. 


A, VIRGINIA RAIL. 


Rallus virginianus Linn. 


ansient visitant; tolerably common in suitably localities 
throughout the country visited after September 24. Several 
sportsmen informed me that it sometimes breeds along the Ohio 
River. 


35. SORA. 


Porzana carolina (Linn.). 
Transient visitant ; tolerably common. Frequents the same 
localities as the Virginia Rail. 


36. FLORIDA GALLINULE. 


Gallinula galeata (Licht.). 


Accidental visitant. A specimen of this species was killed 
by a resident of Weston, Lewis County, Tuly 30, 1888. It may 
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occur regularly in spring and fall along the Ohio River, but I 


did not meet with it. 


37. COOT. 


Fulica americana Gmel. 


Transient visitant; common along streams and ponds through- 
out the State. Probably breeds along Cheat River and the 
head-waters of Valley River, where I procured a specimen 
August 21. It was very common on the Ohio after October tr. 


38. NORTHERN PHALAROPE. 


Phalaropus lobatus (Linn.). 


Transient visitant; rare. I killed a specimen on the Ohio 
River, north of Parkersburg, Wood County, Septembe 
which was the only one seen. E, L. Day, of Buckhannor 
a stuffed specimen which he took along that river. 


39. WOODCOCK. 


Philohela minor (Gmel.). 
Summer resident; common. Generally distributed thr« 
out the sections visited. A lover of low, damp places. 


40. WILSON’S SNIPE. 


Gallinago delicata (Ord.). 


Transient visitant. Though tolerably well distributed, 
are more common along the Ohio, Great Kanawha, and South 
Branch of the Potomac, where they afford fine shooting in 
early spring. I flushed a single bird August 30 in Thomas 


Farnsworth’s meadow, near Buckhannon. 
41. LEAST SANDPIPER. 
Tringa minutilla Vieill. 


Transient visitant. Tolerably common along the principal 
streams after September 24, especially so along the Ohio River. 


42. GREATER YELLOW-LEGS. 


Totanus melanoleucus (Gmel.). 


Transient visitant ; rare. I observed two birds only of this 


7 eo 
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noisy and well known species. They were on the meadows 
below Point Pleasant, near the Ohio River. 


43. SOLITARY SANDPIPER. 


Totanus solitarius (Wils.). 

Transient visitant ; rare.. This bird does not frequent open 
meadows, as does the last named species, but inhabits unfre- 
quented low woods and swampy places covered with alders. 
It may be more common during the spring migrations than in 
the fall. I observed a few near Huntington October 14. 


AA, BARTRAMIAN SANDPIPER. 


Bartramia longicauda (Bechst.). 


“ummoer resident; tolerably common near Buckhannon dur- 
the month of August, but more plentiful after September 
i found it very shy and exceedingly hard to approach. It 

- suents cultivated fields and uplands, and is known in all sec- 
is as Upland Plover, 


45. SPOTTED SANDPIPER. 
Actitis macularia (Linn.). 


Summer resident; common along all streams and ponds. It 
known as the Little Tilt-up. 


46. KILLDEER PLOVER. 


AE gialitis vocifera (Linn.). 

Summer resident; common. Tolerably abundant during mi- 
grations, It is said that a few occasionally remain through the 
winter season along the Great Kanawha and in the Ohio Val- 
ley. Their chief resorts are newly-plowed fields and banks of 
streams and meadows. In some localities the Killdeer does 


much good by feeding on grasshoppers. 
AT. BOB-WHITE; QUAIL. 


Colinus virginianus (Linn.). 
Resident ; common ; abundant in a few favored localities. 


Certain farmers informed me that Quail are very destructive to 


their grape crops, and also to wild grapes, and maintain that 
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they should be killed all the year round. This opinion, which 
may prevail among many casual observers, is likely to hasten 
the extermination of this noble game-bird, and there is little 
doubt that it has caused the scarcity of the species in some lo- 
calities. The law in regard to this game-bird (as well as others) 
should be more stringent. Quail are beneficial birds, and are 
seldom injurious to the farmer or fruit-grower. I was informed 
that Quail were abundant throughout the Ohio Valley a few 
years ago, but at the present time they cannot be classed as 
more than a common resident. In the counties bordering the 
Alleghanies they are still plentiful. They are generally known 
as Virginia Partridge or Quail. Stomachs of specimens -- 
cured contained blackberries, seeds of smartweed, « 

pea, partridge pea, Solomon’s seal, hemlock, sumr 


dogwood, wheat, traces of beetles and H/ymenoptera 
48. RUFFED GROUSE. 


Bonasa umbellus (Linn.). 


Resident and common throughout all sections visit 
generally called Pheasant. Its food consists of varic 
and fruits, of which the following may be mentione 
birch (Betula nigra), beech (agus ferruginea), © 
(Rubus canadensis), black raspberry ( Aubas occidente 
raspberry (7/2. strigosus), blue tangle-berry ( Gaylussaciu ;ron- 
dosa), common black huckleberry (G. reszzosa), deerberry 
( Vaccinium stamineum), blueberry ( V. penusylvanicum,) and 
great numbers of insects. During the season when grasshop- 
pers and crickets are abundant, the Grouse flock to the open- 


ings and feed greedily upon them. 
AQ. WDE DY a BGS CCIEN SC 


Meleagris gallopavo Linn. 


Resident; tolerably common, Turkeys are plentiful in parts 
ot Greenbrier, Pocahontas, Randolph, Tucker, Grant, Hardy, 
and Hampshire Counties, and frequent the highest points of 
the Alleghanies. They feed upon corn, acorns, wheat, buck- 
wheat, oats, the fruit of river birch (Betula nigra), chestnut 


( Castanea vesca americana), beech (Fagus ferruginea), red 
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raspberry (Aadus strigosus), black raspberry (2. occiden- 
talis), dewberry (#. crmadensis), blackberry (2. villosus), 
sumach (us glabra), common black huckleberry ( Gaydas- 
Sacea resinosa), seeds of various grasses, and insects. They 
destroy large numbers of the red-legged grasshopper ( Calop- 
tenus femur-rubrum). 


50. PASSENGER PIGEON. 


Ectopistes migratorius (Linn.). 

An irregularly common spring and fall visitor. It was last 
seen in large numbers in the fall of 1883. Beechnuts, acorns, 
and chestnuts constitutes its principal food in the fall of the 
year. 

51. MOURNING DOVE. 
Zenaidura macroura (Linn ). 

Summer resident; abundant along the river bottoms. Stom- 
achs and crops of specimens secured contained buckwheat and 
seeds of rag or bitter weed. 

52. PORE ye VO IST ORE 
Cathartes aura (Linn.). 


Resident; common; breeds in the mountain districts, and 
may be seen flying over the valleys at uny time. Turkey Buz- 


zards feed upon carrion, and are very useful birds. 
583. SWALLOW-TAILED KITE. 


Elanoides forficatus (Linn.). 


An accidental’ straggler from the south. I procured a fine 
specimen near the Gauley Mountains August 26, E, L. Day, 
of Buckhannon, took one a few years ago near the same place. 
The food of this species consists chiefly of insects and their 
larve, snakes, lizards, and probably frogs and toads. 


BA. MARSH HAWK. 


Circus hudsonius (Linn.). 


Summer resident; tolerably common. I met with this 
species August 5, at Buckhannon, flying over the meadows. I 
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also secured a specimen at Fairmont September 14. As itisa 
lover of marshy meadows it was seen more often in such places 
than in the mountain districts. Its food consists largely of in- 
jurious rodents of which the meadow mice (Arvicole) con- 
stitute a large proportion. In the west it kills great numbers of 
Striped Gophers (Ground Squirrels). Small birds, especially 
ground loving species, are sometimes taken. Stomachof spec- 
imen secured contained a Chipping Sparrow. 


55. SHARP-SHINNED HAWK. 
Accipiter velox (Wils.). 

Resident; common. Universally distributed throughout the 
country visited, and as often found in the farming as in the 
wooded districts. The food of this species consist almost entirely 
of small birds and young poultry. Stomachs of the three speci- 
mens received contained two Song Sparrows and one Gold- 
finch. 


56. COOPER’S HAWK. 


Accipiter cooperi (Bonap.). 

Resident; tolerably common. Cooper’s Hawk is a bold, 
swiftly flying species which feeds largely upon poultry, game, 
and other birds. To the depredations of this, the preceding, 
and the following species may be attributed most of the feeling 


of hatred so generally shown by farmers toward all our hawks. 
57. GOSHAWK. 


Accipiter atricapillus (Wils.). 
Winter visitant; rare in the mountain districts, During se- 
vere winters it has been taken several times along the Ohio 
River, Its food consists largely of game and poultry. 


58. RED-TAILED HAWK. 


Buteo borealis (Gmel.). 


ta 3 s 4 Nahe 1 - 

Resident; common along the river bottoms, but less so in 
the Ohio and Kanawha Valleys. It is generally known as 
Chicken Hawk, as are all of the larger Hawks. Feeds princi- 
pally on mice. 
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89. RED-SHOULDERED HAWK. 


Buteo lineatus (Gmel.). 


Resident; tolerably common, particularly in the mountain 
district. I took a specimen September 21. Feeds principally 
on small mammals, reptiles, and insects. 


60. BROAD-WINGED HAWK. 


Buteo latis imus (Wils.). 
Resident; tolerably common. Frequents the heavy timber. 
I took several specimens while on the head-waters of Buck- 
hannon River during the last of August. Stomach of speci- 
men secured contained remains of water snake and larve of 


moths. 
61. GOLDEN EAGLE. 


Aquila chrysaetos (Linn.). 

Very rare; occurs only at intervals during spring and fall. 
Oct. 17, 1 saw the remains of what must have been a fine spec- 
imen of this Eagle. It was nailed to the side of a mountain- 
eer’s cabin near Beaver Lick mountains, Pocahontas County, 
and was shot in the mountains that spring while feeding upon 
a Wild Turkey. The same person informed me that they fre- 
quently appear in the fall but he did not know of their breed - 


ing. 
(Size BAED BAGLE. 


Halizetus leucocephalus (Linn.). 

Resident; tolerably common: breeds in suitable places over 
the eastern portions of the State. It is of frequent occurrence 
throughout the Ohio Valley during the early spring and fall. 
Its food consists principally of fish, occasionally waterfowl, and 
rarely the young of domesticated animals. 


63. DUCK HAWK 


Faleo peregrinus anatum (Bonap.). 


Resident in the mountains. Common everywhere along the 


river bottoms and in the forests that cover the higher peaks and 
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ridges. I secured three fine specimens, one adult and two 
young, on Rich mountains near the head-waters of Middle 
Fork River in August. Idid not observe any below an altitude 
of 1,500 feet. The stomachs of those killed contained remains of 
Quail ( Colinus virginianus ), Cedar Waxwing ( Amfpelis cedro- 
rum), Cardinal Grosbeak ( Cardinalis cardinalis) and Chip- 
munk ( Zamdas striatus). They also feed upon ducks, poultry, 
and game birds. 


64, SPARROW HAWK. 


Faleo sparverius Linn. 


Resident; abundant throughout all sections visited. It breeds 
in holes in trees, often selecting one in close proximity to farm 
buildings. This active little bird is familiarly known by every 
one, and the countless numbers of injurious insects and mice 
it destroys should command for it the respect and protection of 
every farmer. Itis said to take young chickens occasionally, but 
of this we have no evidence. Even if this be true it repays ten- 
fold the mischief done in that way by clearing out the noxious 
vermin that infest barns, outbuildings, and meadows, It feeds 
principally upon grasshoppers and mice. Stomachs of speci- 


men secured contained grasshoppers, crickets, and katy-dids, 
65. OSPREY; FISH HAWK. 


Pandion halizetus carolinensis (Gmel.) 


Summer resident; common. Most plentiful along the larger 
streams during spring and fall migrations. It is known by the 


name of Fish Hawk. 


66. BARN OWL. 
Strix pratincola Bonap. 


Resident; common. I found this species in the mountain dis- 
tricts where it frequents the small meadows and river bottoms, 
remote from towns. I have frequently found it feeding in the 
day time. Aug. 23 J killed one which had just captured a 
Chipmunk. 
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G7. LONG-EARED OWL. 


Asio wilsonianus (Less.). 

Resident; tolerably common. Frequents deep woods. 
68. SHORT-EARED OWL. 
Asio accipitrinus (Pall.). 

Resident; tolerably common. Frequents the low grassy 
meadows, over which it may sometimes be seen hunting in the 
day time. The food of this species consists chiefly of mice, 
sqirrels, insects, and occasionally small birds. Seldom, if ever, 
does it prey upou the farmer’s chickens. 

6g. BARRED OWL. 
Syrnium nebulosum (Frost.). 
Resident; common. Large numbers of this species are 


found throughout the mountain ranges. Mice and insects con- 


stitute the principal food of the Barred Owl. 
AO SAW-WHET OWL. 
Nyctala acadica (Gmel.). 


Rare; probably resident in the mountains. I did not en- 
counter it until the last of October, at which time! heard an in- 


dividual in the evening 


=? 


rea SCREECH OWL. 


along Cheat River. 


Megascops asio (hinn.). 
Resident; abundant. Generally distribnted throughout all 
localities. A very useful species, destroying large numbers of 


mice and noxious insects. 
Go. GREAT HORNED OWL. 


Bubo virginianus (Gmel.). 


Resident; common. This powerful bird is the largest Owl 
found in the State. It frequents heavy timber and is seen 
only occasionally during the day. When thus found and 
started it is sure to attract the attention of a large audience of 
small birds. Stomachs of specimens secured contained the re- 


mains of a rabbit, crawfish, and May beetle. 
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73. SNOWY OWL. 
Nyctea nyctea (Linn.). 
Winter visitant; rare. Dr. Mathers informs me that Snowy 
Owls are occasionally seen during severe winters. 


TA. YELLOW -BILLED CUCKOO. 
Coceyzus americanus (Linn.). 


Summer resident; common. Both this and the following 
species are called Rain Crow. They frequent the same locali- 
ties, although I found the Yellow-billed ranging higher up the 
mountains than the Black-billed. Both are beneficial as insect 
destroyers. Stomachs of specimens secured contained grass- 
hoppers, crickets, and daddy-long-legs. 


75. BLACK-BILLED CUCKOO. 


Coceyzus erythrophthalmus (Wils.). 


Summer resident; common. Frequents the orchards and 
shade trees of the towns, in company with the Yellow-billed. 


76. BELTED KINGFISHER. 
Ceryle aleyon (Linn.). 
Summer resident; abundant along all streams and ponds 


throughout the portions of country visited. It feeds mainly 
upon fish of different kinds. 


Ue HAIRY WOODPECKER. 
Dryobates villosus (linn.). 


Resident; rather common along the river bottoms and in 
the mountain districts, but not confined to any particular lo- 
cality. It was not as common in the cultivated districts as the 
Downy Woodpecker. It would be very difficult indeed ‘to 
find a more beneficial class of birds than the Woodpeckers, and 
they should be universally respected and protected. In the 
agricultural districts they benefit the trees among which they 
live, as they are always busily engaged in removing the larve 
of the various boring insects which infest the bark and wood. 
Stomachs of specimens secured contained traces of Hymenop- 
tera, beetles, larve of moths, blackberries, corn, and traces of 
decayed wood. 
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Than DOWNY WOODPECKER. 


Dryobates pubescens (Linn.) 


Resident; common, Found everywhere, and like the Hairy 
very industrious. Of all our Woodpeckers it is by far the most 
useful to the agriculturist, although many people believe it is 
attracted to orchards by the sap the trees contain, and hence 
have named it Sapsucker. I found that name general through- 
out ali sections visited. It does not feed upon the sap of trees, 
but being a skillful insect hunter, it penetrates the bark where 
the insects are doing the greatest damage. Stomachs of 
specimens secured contained remains of beetles, flymnoptera, 
and larve of Lepidoptera. 


79. YELLOW-BELLIED SAPSUCKER. 
Sphyrapicus varius (Linn.). 
Transient visitant; common. Did not meet with this species 
until October 1, when it was found frequenting woods and 
small groves along the valleys. I have no doubt that it may 


breed among the higher mountain ridges along the headwaters 
of Cheat River. It is shy and hard to approach. 


80. PILEATED WOODPECKER. 
Ceophlceus pileatus (Linn.). 

Resident; common. Saw them frequently among the 
girdled trees in the mountain sections. They were so shy 
that ic was impossible to get within shooting distance. I killed 
one while it was feeding on the ground. Its stomach con- 
tained the remains of corn and the common red ant (/ormica 
sanguinea. ) : 

81. RED-HEADED WOODPECKER. 
Melanerpes erythrocephalus (MLinn.). 

Summer resident: common. Most plentiful through the 
farming districts and river bottoms. At Buckhannon they were 
abundant during August. Stomachs of specimens secured con- 
tained grasshoppers, black ants, beetles, fruit of sour gum, 
blackberry, wild cherry, corn, buckwheat, seeds of swart-weed, 


and the pulp of apples. 
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82. FLICKER. 
Colaptes auratus (Linn.). 


Summer resident; abundant throughout all sections. Stom- 
achs of specimens secured contained fruit of sour gum, black 
raspberry, black ants, traces of beetles, Wymenoptera, and corn. 


83. W HIP-POOR-WILL. 


Antrostomus vociferus (Wils.). 
Summer resident; common. This species is well known by 
its notes. Being insectivorous, it is an exceedingly useful bird, 
destroying millions of injurious insects. 


84. NIGHTHAWK. 


Chordeilles virginianus (Gmel.). 
Summer resident; abundant; was not seen after Sept. 15. 
Like the last named species it is a very useful bird. Its food 


consists of winged insects. 


85. CHIMNEY SW-LE. 
Cheetura pelagieca (Linn.) 

Summer resident; abundant everywhere. Breeds in the 
mountain districts in trees. I did not observe very many around 
the chimneys, and I think the use of soft coal prevents them 
from breeding in such places. | 

86. RUBY-THROATED HUMMING-BIRD. 
Trochilus colubris Linn. 

Summer resident; common. The food of the Humming- 
bird consists of the honey of flowers, small insects, and spiders, 
They seem to prefer the flowers of the common horse chest- 
nut (.#sculus hippocastanum), honeysuckles (Lonicera), and 
trumpet creeper ( Zecoma). 1n eastern Pennsylvania I found 
three species of spiders in their stomachs, namely, Afetra fas- 
clata, £2. hortorum, and Thomisus fartus. 


87. KINGBIRD. 
Tyrannus tyrannus (Linn.). 


Summer resident; abundant everywhere, though most com- 
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mon in the river bottoms, It is generally known as the Bee 
Martin. Stomachs of the specimens secured contained traces 
of beetles, grasshoppers, black ants, red raspberries, black- 
berries, and wild cherries. 


88. GREAT CRESTED FLYCATCHER. 


Myiarchus crinitus (Linn.). 


Summer resident; common along the rivers where heavy 
timber abounds, This species differs from the rest of the fam- 
iliy of Flycatchers, inasmuch as it builds its nests in holes in 
trees and stubs. Occasionally it nests close to farm buildings. 
In never excavates holes for itself, but finds a natural hollow 
or a deserted Woodpecker’s hole, In eastern Pennsylvania its 
food consists largely of the following insects: Azzsopterix 
pometaria and A.vernata, Pierts oleracea (Oleracea Butterfly ), 
P. rape (the imported cabbage butterfly), Colas philodice 
(sulphur butterfly), corn worm (Gortyna zee), house fly 
(Musca domestica), white-lined house fly ( Zabanus lineola), 
stabie fly (Stomoxys calcitrans), red ant Formica sanguinea), 
field cricket ( Gryllus abbreviatus), mosquito ( Culex tentorhyn- 
chus), and red-legged locust ( Caloptenus femur-rubrum), be- 
sides large numbers of beetles. They occasionally feed upon 
the fruit of wild strawberry (/ragarta virginiana) and wild 


red raspberry (/tudus strigosus). 


89. PHCEBE. 


Sayornis phcebe (Lath.). 


Summer resident; common, This agreeable bird was met 
with everywhere. Its food, like that of all Flycatchers, con- 
sists mainly of insects. In addition to the insects mentioned 
under the last species the following have been found in stom- 
achs of those killed in eastern Pennsylvania: Crane fly ( 7zpla 
ferruguinea), banded horse fly ( Tabanus cinctus) Turnus but- 
terfly (Papilio turnus), ground beetle) Lachnosterna guercinda). 
I have also found them feeding occasionally on the fruit of red 
cedar ( Funiperus virginiana) and red currant (2ibes rubrum). 
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90. OLIVE-SIDED FLYCATCHER. 


Contopus borealis (Swains.). 

Transient visitant; rare. Observed two Sept. 30 on the 
Little Kanawha River, both of which were captured. Con- 
tents of the stomachs consisted of black crickets (Acheta nt- 
era), mosquitoes (Culex tentorhynchus), and red ants (/or- 


mica sanguinea). 


91. WOOD PEWEE. 


Contopus virens (Linn.). 

Summer resident, common. The Wood Pewee frequents 
dense forests, both evergreen and deciduous, where it finds its 
insect food abundant. Among other insects on which it preys 
may be mentioned the larve of the butterflies Grapta interroga- 
tionts and Argynnis cybele, tent caterpillars ( Cl/stocampa 
americana), house fly (JZusca domestica) and red ant (Formica 


sanguinea). 
92. YELLOW-BELLIED FLYCATCHER. 
Empidonax flaviventris Baird. 


This species, which at a distince resembles the Wood Pewee, 
was not observed, I saw a stuffed specimen in Charleston 
that had been shot near that place in the spring of £887. 


938. ACADIAN FLYCATCHER. 


Empidonax acadicus (Gmel.). 

Summer resident; tolerably common. This species is some- 
what shy and retiring, frequenting heavy timber near streams 
and small water courses. Stomachs of specimens secured con- 
tained traces of Diptera. 

94, LEAST FLYCATCHER. 


Empidonax minimus Baird. 


Transient visitant; probably breeds. I found it common 
along the borders of the smail streams and in small groves and 


orchards. Stomachs of specimens secured contained traces of 


beetles. 
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95. BLUE JAY. 


Cyanocitta cristata (Linn.). 


Resident; common. A familiar species and one that is dis- 
tributed throughout the State. Stomachs of specimens secured 
contained wheat, corn, blackberries, grasshoppers, traces of 
beetles, larve of moths, 


96. RAVEN. 


Corvus corax sinuatus (Wagl.). 


Resident; tolerably common in the mountain districts. 
While passing over the Alleghanies during the middle of Oc- 
tober I saw several Ravens, but was unable to secure a speci- 
mens. I was informed by the inhaditants that they are very 
destructive to the poultry, especially during the months of May 
and June. 


OT. CROW. 
Corvus americanus Aud. 


Resident; abundant and exceeding shy. Of all the birds 
that inhabit the State the Crow is the most omnivorous, No 
species has been more persecuted by the farmer, and yet the 
most of the mischief they do is in the early spring, while they 
have young nestlings to care for, and it is then they steal a few 
young: birds, chickens, and eggs. For the little corn-pulling 
they do they amply repay the farmer by destroying multitudes 
of injurious insects that frequent his cornfields, I have watched 
them at a distance by the aid of a field g-ass while ina field 
where corn was standing, partly in heaps that had been husked 
out. The Crows did not disturb the corn but fed upon insects 
and the seeds of bitter weeds. The evil which they do lasts 
but a brief period, whereas their good services continue during 
the entire year. 

98. FISH CROW 


Corvus ossifragus Wils. 
Resident; rare. I saw two Fish Crows on Blennerhassett 
Island October 2. They were flying across from the island 
to the Ohio side. 
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99. BOBOLINK. 


Dolichonyx oryzivorus (Linn.) 


Transient visitant; common. May breed in the higher 
portions of the State. I observed these birds wending their 
way south on the morning of September 5. In the north their 
food consists of seeds of various grasses and weeds, grubs, 
beetles, grasshoopers, and crickets. Stomachs of specimens 


secured contained seeds of foxtail grass. 


100. COW BIRD. 


Molothrus ater. 


Summer resident; common, frequenting cultivated districts, 
particularly about meadows and rivers. It is known along the 
Great Kanawha as Salt Bird. This species does not build a 
nest but lays its eggs in other birds’ nests. Dr. Coues in his 
Birds of the Northwest gives an interesting pen-sketch of this 
species. He says: “It is interesting to observe the female 
Cowbird ready to lay. She becomes disquieted; she be- 
trays unwonted excitement, and ceases her busy search for 
food. with her companions. At length she separates from 
the flock, and sallies forth to reconnoitre, anxiously indeed, 
for her case is urgent, and she has no home. How ob- 
trusive is the “sad “analogy. She flies to some thicket or 
hedge-row, or other common resort of birds, where something 
teaches her—perhaps experience—nests will be found. Stealth- 
ily and in perfect silence she flits along, peering furtively, alter- 
nately elated or dejected, into the depth of the foliage. She 
espies a nest, but the owner’s head peeps over the brim, and 
she must pass on Now, however, comes her chance; there is 
the very nest she wishes, and no one athome. She disappears 
for a few minutes, and it is almost another bird that comes out 
of the bush. Her business done, and trouble over, she chuckles 
her self-gratulations, rustles her plumage to adjust it trimly, and 
flies back to her associates. They know what has happened, 
but are discreet enough to say nothing—charity is often no less 
wise than kind.” Stomachs of specimens secured contained 


timothy and clover seeds. 
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101 YELLOW HEADED BLACKBIRD. 


Xanthocephalus xanthocephalus (Bonap.). 


Accidental visitant; rare. Not observed by me. Dr. Mathers 
took one in the spring of 1886 near Buckhannon, Upshur Co, 


102: RED-WINGED BLACKBIRD. 
Agelaius phcoeniceus (Linn.). 


Summer resident; abundant in wet meadows and low lands, 
and always gregarious, breeding in colonies. Most of them go 
south by the last of August. They are generally known by 
the name of Swamp Blackbird Stomachs of specimens se- 
cured contained grasshoppers, katy-dids, seeds of ragweed, 
smartweed, and blackberries, oats, wheat, and timothy. 


103. MEADOW LARK. 


Sturnelia magna (Linn.) 


Resident; abundant. It is very fond of low meadow lands, 
but sometimes frequents higher elevated fields. Stomachs of 


specimen secured contained grasshoppers. 
104. ORCHARD ORIOLE. 


Icterus spurius (Linn.). 


Summer resident; tolerably common, Found mostly among 
small groves along the valleys and in orchards bordering such 


places. Its food consists mainly of insects. 
105. BALTIMORE ORIOLE. 


Ieterus galbula (J.inn.). 

Summer resident; common, This brilliant-plumaged_ bird 
is known throughout the State as Hanging-bird.” It is more 
familiar than its near relative the Orchard Oriole, and often 
makes its home in or near the towns. It is insectivorous, and 
feeds largely upon coleopterous and hymenopterous insects, 
together with the leaves of the various Lepidoptera. 
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106. RUSTY BLACKBIRD. 


Scolecophagus carolinus (Mull.). 


Transient visitant; common. Small flocks were met with 
during the last week in October, frequenting swamp and low 
lands. Stomachs of specimens secured contained elderberries, 
and traces of larve of Lepidoptera and Coleoptera. 


HOWL PURPLE GRACKLE. 


Quisealus quiscula (Linn.), 


Summer resident; abundant. This speciesis generally called 
Crow Blackbird. It is condemned by the farming classes who 
give ita very bad reputation. It comesin small flocks in early 
spring, generally frequenting meadows and cultivated fields, 
and destroying large numbers of insects. As spring advances 
and the farmers begin to plow, I have observed dozens of these 
birds following the fresh turned furrows, picking up white 
grubs and earth worms. After the field has been planted with 
corn and the tender blades appear, the Blackbirds visit the 
fields and pluck the young sprouts from their beds, eating the 
grain and scattering the blades promiscuously around. I have 
killed them while thus engaged, and their stomachs contained, 
besides grains of corn, cut worms of various kinds. Still later 
in the season they feed upon oats and corn in the shock. On 
my arrival in Buckhannon, August 1, ] was informed that a 
few days previously large numbers of these Blackbirds had 
congregated every evening in a small field in which oats were 
standing in shocks, near the town, affording fine shooting for 
the young sportsmen of the borough. I visited the place 
August 2, but the grain had been gathered. I found a few 
birds feeding upon the ground and exceedingly hard to ap- 
proach. Those that were procured contained oats and clover 
seeds. Notwithstanding the injury done to farm crops by this 
species, it does a vast amount of good by destroying innumer- 
able insects. Stomachs of specimens secured contained oats, 
clover seed, blackberries, and traces of beetles, 
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108. ENGLISH SPARROW. 


Passer domesticus (Linn.). 


Resident; abundant. This pest is most plentiful along the 
lines of the Baltimore & Ohio and Chesapeake & Ohio Rail- 
roads. Remote from these lines, and in the interior of the 
State, it seems to be only tolerably common, but it is increas- 
ing each year. I observed it in all the boroughs and smaller 
villages. In many rural districts it has become the principal 
species, especially in the Ohio Valley, and it has spread even 
to the foot hills of the mountains. In regard to this bird asa 
fruit destroyer, on several occasions I have seen it deliberately 
plunge its bill into cultivated grapes to obtain the juice, thus 
destroying large numbers by causing them to wither and de- 
cay. The following list embraces much of its food: buds and 
blossoms of the maple, cherry, apple, pear, and plum; fruits ot 
straw berries, raspberries, blackberries, and grapes; bits of bread, 
cabbage, potatoes, wheat, corn, and oats; salad, peas, and other 
herbaceous plants, with a change to a few insects occasionally, 
but these are few in numbers. Sometimes it feeds upon the 
seeds of ragweed (Amérosia artemtisiefolia), pigweed (Ama- 
ranius albus), and lambs’ quarters ( Chenopodium album). 

109. PURPLE FINCH. 
Carpodaecus purpureus (Gmel.). 

Transient visitant; tolerably common. I observed a few on 

November 4 near Romney, Hampshire County. 
ILO! RED CROSSBILL. 
Loxia curvirostra minor (Brehm). 

Winter visitant; tolerably common. This and the following 
species are generally confounded under the name Crossbill. In 
these birds the mandibles are rather long, thick at the base, 
much curved, and cross, each other when the bill is closed. 
Their food consists principally of seeds of coniferous trees. 

tH: WHITE-W INGED CROSSBILL. 
Loxia leucoptera Gmel. 

Winter visitant; rare. Several were taken by Mr, Brown 

of Parkersburg, in the pine districts on the east slope of the 


Alleghanies during severe winters. 
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112. GOLDFINCH. 


Spinus tristis (Linn.). 

Resident; common and generally distributed, but not fre- 
quently seen after October 20. The Salad bird, as itis known 
throughout the State, is chiefly a granivorous species, preferring 
seeds at all times; still it destroys numbers of small insects 
while it has young to care for. Stomachs of specimens secured 


contained weed seeds. 
113. SNOWFLAKE. 
Plectrophenax nivalis (Linn.). 
Winter visitant; said to be tolerably common in the mountain 


districts, where it is known as the White Snowbird. 


114. VESPER SPARROW. 


Pooceetes gramineus (Gmel.). 


Summer resident; tolerably common. Generally called Bay- 
g, or Grassfinch. It frequents old fields and the 


thickets bordering them. 


winged Buntin 


TS}, WHITE-CROWNED SPARROW. 
Zonotrichia leucophrys (Forst.). 


Winter visitant; common. I found them along the Ohio 
River in thickets and wooded districts bv October to. 


116. “ WHITHE-THROATED SPARROW. 


Zonotrichia albicollis (Gmel.). 
Winter resident; common. I found them in company with 
the White-crowned Sparrow, which frequents much the same 
kinds of places, and resembles it in habits. Stomachs of spec- 


imens secured contained pigweed and other weed seeds. 


TN TREE SPARROW . 


Spizella monticola (Gmel.). 


Winter resident; common, I saw Tree Sparrows in all sec- 
tions visited after September 20. Stomach of specimen con- 
tained clover seed. 
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118, CHIPPING SPARROW. 


Spizella socialis (Wils.). 

Summer resident; common and generally distributed. This 
species is familiar to every one, It prefers farming districts to 
waste fields, thickets, and forests, although I occasionally 
found it in the mountains. Stomach of specimen secured con- 
tained weed seeds. 


119. FIELD SPARROW. 


Spizella pusilla (Wils.). 
Summer resident; common; frequents cultivated fields and 


pastures, Stomach of specimen secured contained grass seeds. 
120. SLATE-COLORED JUNCO. 


Junco hyemalis (Linn.). 


Winter.resident. I observed them in the Ohio Valley by 
September 28, frequenting meadows, thickets, and open fields. 
It is known as the Black Snowbird. Stomachs of specimens 
secured contained clover and weed seeds. 


121. CAROLINA JUNCO. 


Juneo hyemalis carolinensis Brewst. 


Resident in the higher mountains. I found them August 26 
on Rich Mountains, where I was informed they breed. I se- 
cured several specimens, but as they were lost with the rest of 
my skins, ] was unable to compare them with the northern 
form. Inthe mountain form the under parts are clearer white, 
the back a brighter blue, and the size somewhat larger than in 
hyemalis, he bill is dark horn color. 


122. SONG SPARROW. 


Melospiza fasciata (Gmel.). 


Resident; abundant and universally distributed, associating 
with the other Sparrows that frequent open fields, pastures, 
and groves and orchards, Stomachs of specimens secured 
contained seeds of foxtail and timothy grass, clover, smartweed 


and other weed seeds, and traces of beetles. 
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123. LINCOLN’S SPARROW. 


Melospiza lincolni (Aud.). 


Transient visitant; rare. I took one September 26 in the 
Ohio Valley. It»was in a thicket of low brush, and was the 


only one seen. 
124. SWAMP SPARROW. 
Melospiza georgiana (J.ath.). 
Winter resident; probably breeds in the higher portions of 


the State. Common in the Ohio Valley after October 8, fre- 
quenting low grounds and borders of woods. 


128, FOX SPARROW. 


Passerella iliaca (Merr.). 
Winter resident; tolerably common. This species was ob- 
served among the thickets and underbrush in the vicinity of 
Romney, Hampshire County, October 29. 


126. TOW HEE. 


Pipilo erythrophthalmus (Linn.). 

Summer resident. Abundant throughout waste grounds 
and forests, even to the very highest puints visited. Itis known 
by the names Ground Robin and Chewink. Stomachs of 
specimens secured contained seeds of smartweed and traces of 
Coleoptera. 


127. CARDINAL. 


Cardinalis cardinalis (Linn.). 


Resident. Common along the river bottoms, and in fact in 
all thickets and damp woods in the valleys, where it is known 
as Redbird and Cardinal Grosbeak. Stomachs of specimens 
secured contained traces of beetles, blackberry and clover seeds, 
wheat, and seeds of partridge pea. 


128. ROSE-BREASTED GROSBEAK. 
Habia ludoviciana (Linn.). 


Summer resident; tolerably common, I met with this 
species the last of August on the head waters of Buckhannon 
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River, where it appeared to be more common than elsewhere. 
During the early spring and summer months it prefers open 
woodlands, close to running streams, although I have observed 
it in cultivated fields in search of insects. The farmers and 
fruit growers should become acquainted with this bird, as it 
stands among the first of the beneficial kinds. It is one of the 
few species which feed upon the potato beetle. 


129. BLUE GROSBEAK. 


Guiraca cecerulea (Linn). 


Summer resident; apparently rare. I saw three in an old 


erove near Buckhannon, Upshur County, August 15. 


1380. INDIGO BUNTING. 
Passerina cyanea (Linn.). 


Summer resident. Common and generally distributed, but 
most plentiful along the borders of woods and clearings. It is 
called Indigo Bird. 


181. DICKCISSEL. 


Spiza americana (Gmel.). 


Summer resident; tolerably common to the Ohio Valley, but 
not seen elsewhere. I found it most plentiful in fields and pas- 
tures, especially clover fields. 


132. SCARLET TANAGER. 


Piranga erythromelas Vieill. 


Summer resident; tolerably common. [ observed this spe- 
cies only upon Rich Mountains, where it inhabits heavy tim- 
ber, and is generally known as the Black-winged Redbird. 


1338. SUMMER TANAGER. 
Piranga rubra (Linn.). 


Summer resident; common, It frequents woodland along 
the valleys. On the headwaters of Buckhannon River it was 
more common than the Scarlet Tanager. 
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138. PURPLE MARTIN. 


Progne subis (Linn.). 

Summer resident. Common in towns where boxes have 
been put up for them. As the English Sparrows are increas- 
ing, the Martins are fast disappearing. I did not observe any 
after September 1. 


135. CLIFF SWALLOW. 


Petrochelidon lunifrons. (Say.). 


Summer resident; common. Found everywhere in bottom 
lands along the streams, where it breeds. I saw large numbers 
of their old nests hanging among the rocky cliffs. Swallows 
are strictly beneficial, destroying large numbers of insects. The: 
Cliff Swallow is often called Mud Swallow. 


136. BARN SWALLOW. 


Chelidon erythrogaster (Bodd.). 


Summer resident; abundant in the valleys. 
137. TREE SWALLOW. 


Tachycineta bicolor *«(Vieill.). 


Summer resident; tolerably common along river bottoms, 
where it breeds in holes in trees. Unlike the other Swallows, 
it was not observed near the towns. 


138. BANK SWALLOW. 


Clivicola riparia (Linn.). 
4 D . f 
Summer resident; abundant along streams and railroad cuts, 
where it breeds in large numbers, nesting in holes bored into 
the banks. 


139. ROUGH-WINGED SWALLOW. 


Stelgidopteryx serripennis (Aud.). 
Summer resident; common. 1 found it most plentiful in and 
around Buckhannon and Fairmont, which places seem to be 
well supplied with their favorite nesting resorts, which are stone 


culverts, bridges, and crevices of rocks. 
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140. CEDAR WAXWING. 


Ampelis cedrorum (Vieill.). 

Resident; abundant. This bird may be identified by the pe- 
suliar red and horny appendages usually attached to the tips of 
he inner wing quills, which resemble red sealing wax (from 
which it derives the name of Waxwing). The tail has a band 
of chrome yellow across the tip. These birds are fond of 
sherries and a few other garden fruits, but notwithstanding all 
hat, they are much more beneficial than injurious, and for this 
eason should be protected. In different sections visited I ob- 
served small flocks feeding upon the berries of red cedar ( Fz- 
eiperus virginiana), deerberry or hackleberry ( Vaccentum sta- 
mineum), and sour gum (Vyssa multiflora). The stomach of 
1 specimen killed in West Virginia contained wild cherries, In 
astern Pennsylvania I found the remains of the following in- 
ects in their stomachs: house fly (Wusca domestica), stable fly 
Stomoxys calcitrans), white-lined horsefly ( 7abanus lineola) | 
nosquito ( Culex teniorhynchus), rose slug (Selandrita rose), 
und red-legged grasshopper ( Caloptenus femur-rubrum). 


Al. NORTHERN SHRIKE. 
Lanius borealis Vieill. 
Winter visitant. 


142. . RED-EYED VIREO. 


Vireo olivaceus (Linn.). 
Summer resident; common throughout the State, but seems 
© prefer orchards and open woodlands, although I found it in 
he heavy forests that line Greenbrier and Cheat Rivers. 


143. WARBLING VIREO. 


Vireo gilvus (Vieill.). 

Summer resident; common. The notes of this species may 
ye heard during the middle of the day, when most other birds 
‘re silent. Itis ever on the alert in quest of insects. It fre- 
fuents small groves and orchards close to villages and towns. 


‘ts food consists chiefly of dipterous and lepidopterous insects. 


78 THE WEST VIRGINIA 


144. YELLOW-THROATED VIREO. 


Vireo flavifrons Vieill. 


Summer resident; tolerably common. This beautiful Viero — 
is olive-green on the back, and the throat and forebreast is 
bright yellow, changing to white on the belly. It frequents 
open woods and orchards, where it destroys large numbers of 
insects. Stomachs of specimens secured contain traces of 
Flymenoptera, Coleoptera, and larve of Lepidoptera. 


145. BLUE-HEADED VIREO. 


Vireo solitarius (Wils.). 


Mr. Brewster, in his List of the Birds of Ritchie County, re- 
garded this species as rather uncommon, but stated that it~ 
might breed, as he saw it as late as May 9g. 


146. WHITE+-EYED VIREO. 


Vireo noveboracensis (Gmel.). 


Summer resident; common; frequents open woods and 
thickets. Its food is not known to differ from that of the other 
Vireos. 

147. BLACK AND WHITE WARBLER. 


Mniotilta varia. (Linn.), 


Summer resident; common. This genial little Warbler was | 
plentiful in August in the mountain districts, in which it breeds, 
but I do not think it nests outside of such places, as I did not 
observe it in the valleys and lower portion of the couutry. 
I found it frequently feeding upon the ground. Stomach of 
specimen secured contained traces of Diptera. 


148. PROTHONOTARY WARBLER. 


Protonotaria citrea (Bodd.). 


Summer resident; rare. I took a specimen of this fine 
Warbler August 3 near Buckhannon, in a swampy woods, It 
was the only one seen, 
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149, WORM-EATING WARBLER. 


Helmitherus vermivorus (Gmel.). 


Summer resident; common, This species spends much of its 
time upon the ground, and is always engaged in hunting in- 
sects among the fallen leaves, It frequents swampy thickets 
and hillsides covered principally with laurel (A@/mia). 


150. BLUE-WINGED WARBLER. 
Helminthophila pinus (Linn.). 

Summer resident; tolerably common, During August I 
found this species in the mountain districts, where it breeds, 
but did not observe it anywhere else. 

151. GOLDEN-WINGED WARBLER. 
Helminthophila chrysoptera (Linn.), 


Transient visitant, I did not observe this Warbler until 
September 10, at Fairmont, where it was found in woods along 
Buffalo Creek. 


152. NASHVILLE WARBLER. 
Helminthophila ruficapilla (Wils.). 
Transient visitant. I did not meet with this species, but 
William Brewster recorded it from Ritchie County in 1874. 
183. TENNESSEE WARBLER. 


Helminthophila peregrina (Wils.). 
Transient visitant; rare. I procured a young female in 
heavy timber on the banks of the Monongahela River, near 
Fairmont, September 12. The stomach contained small 


measuring worms. 
154. PARULA WARBLER. 


Compsothlypis americana (Linn.). 

Summer resident; common. I found this species frequenting 
the forest and heavy timber along all streams. It was most 
plentiful during the month of September. It is known by the 
name of Blue Yellow-Backed Warbler. Stomach of specimen 


secured contained traces of larve of moths. 
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155. YELLOW WARBLER. 


Dendroica zstiva (Gmel.). 


Summer resident; common. This species is generally dis- 
tributed throughout all sections visited, but was most common 
among the horse-chestnuts and maples in and around villages. 
It is generally called Summer Yellowbird. 


186. BLACK-THROATED BLUE WARBLER. 


Dendroica ceerulescens (Gmel.). 


Transient visitant; common, frequenting the wooded valleys 
and hillsides; occasionally found in open woods, where it is a 
busy gleaner of insects, chiefly beetles ( Coleoptera). 


187. MYRTLE WARBLER; YELLOW-RUMPED 
WARBLER. 


Dendroica coronata (Hinn.). 


Transient visitant; abundant. I found these Warblers in the 
Ohio Valley by October 9, among low trees and bushes along 
the river bottom, Occasionally I found them in waste fields 
and open woods, where they feed upon the berries of red cedar 
( funiperus virginiana), and various insects. 


158. MAGNOLIA WARBLER. 


Dendroica maculosa (Gmel.). 


Transient visitant; tolerably common, This attractive little 
species was observed frequently among the orchards and small 
groves. During the last week in September I found it more 
plentiful on Blennnerhasstt Island than anywhere else. It is 
sometimes called Black and Yellow Warbler. 


159. CERULEAN WARBLER. 


Dendroica czerulea (Wils.) 


Summer resident; tolerably common. I found this species 
in the heavy timbered bottom lands on the headwaters of 
Buckhannon River in August. It also frequents the higher 
wooded districts along the same stream. I did not observe it 
n any other locality. 


_ AGRICULTURAL EXPERIMENT STATION. 81 
160. CHESTNUT-SIDED WARBLER. 


Dendroica pennsylvanica (Linn.). 


Transient visitant; common. During the last week in Sep- 
tember this species was seen in small flocks, composed of eight 
to ten birds, among the bushes along the Ohio and Little Ka- 
nawha Rivers. 


161. BAY-BREASTED WARBLER. 
Dendroica castanea (Wils.). 


Transient visitant. I did not observe this species, but Wil- 
liam Brewster states, in his Birds of Ritchie County, that Mr. 
Ingersoll took a specimen in that county May 14, 1874. 


162. BLACK-POLL WARBLER. 


Dendroiea striata (Forst.). 


Transient visitant; common; frequents swampy woods 
along streams. I met with it frequently on the banks of 
Buffalo Creek, below Fairmont, during the middle of Septem- 
ber. Stomach of specimen secured contained traces of béetles 
and Lipiera. 


168. BLACKBURNIAN WARBLER 
Dendroica blackburnize (Gmel.). 


Transient visitant. This charming little Warbler was re- 
stricted to heavy timber, frequenting the tops of tall trees for 
insects, 

164. YELLOW-THROATED WARBLER. 
Dendroica dominica (Linn.). 

Summer resident; tolerably common, I last saw this species 
August 24, in the heavy timber along the head waters of 
Middle Fork River, and also high up the mountain side. 


168. BLACK-THROATED GREEN WARBLER. 


Dendroica virens (Gmel.). 
Transient visitant; common; found in the same localities as 
D. caerulescens, both be ng frequently met with after Septem- 


ber 24. 
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166. PINE WARBLER. 
Dendroica vigorsii (Aud.). 


Summer resident; rare. I met with this species once near 
Parkersburg, in a tract of pine timber along the Little Kanawha 
River. Mr. Brown, of that town, has two stuffed specimens 
that he took in the same place during July. 


NOL PALM WARBLER. 
Dendroica palmarum (Gmel.). 


Transient visitant; tolerably common. I observed this spe- 
cies frequenting the thickets and small trees along the South 
Branch of the Potomac River October 27. It was extremely 
shy. In eastern Pennsylvania I have found in the stomachs of 
this species red ants (/ormica sanguinea), and house flies 
(Musca domestica). 


168. PRAIRIE WARBLER. 
Dendroica discolor (Vieill.). 


Transient visitant; rare. I took a specimen of this species 
October 23 at Green Springs, Hampshire County, in a small 
belt of timber near the Potomac River. It was the only one 
observed, 


169. OVEN-BIRD. 
Seiurus aurocapillus (Linn.). 


Sammer resident; common in all wooded districts, but more 
plentiful in low damp woods in the mountains. It is chiefly 
terrestrial. 


170. WATER-THRUSH. 


Seiurus noveboracensis (Gmel.). 


Summer resident; tolerably common along the streams and 
small pools which are plentiful in some sections towards the 
mountains. I did not observe them in the Ohio or Great Ka- 
nawha Valleys. 
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a 7a I LOUISIANA WATER-THRUSH. 
Seiurus motacilla (Vieill.). 


Summer resident; common, frequenting the banks of streams 
and swampy and low damp woods where there is clear running 
water. It is an exceedingly shy species, and is mainly terres- 


trial. 
172. KENTUCKY WARBLER. 
Geothlypis formosa (Wils.). 
Summer resident; tolerably common. It was met with very 


frequently along the low bushes that border the banks of Buck- 
hannon River; also in the Ohio Valley near Parkersburg. 
Stomachs of specimens secured contained traces of Wymenoptera 
and Diptera. 


173. MOURNING WARBLER. 
Geothlypis philadelphia (Wils.). 
Transient visitant; rare. I took one September 16, at Fair- 
mont, where it was feeding among some low bushes in a 


swampy woods. Stomach of specimen secured contained traces 
of Coleoptera and larve of Lepidoptera. 


174. MARYLAND YELLOW-THROAT. 


Geothlypis trichas (Linn.). 


Summer resident; common. This beautiful and active spe- 


cies is generally distributed throughout low swampy localities, 


LL. YELLOW-BREASTED CHAT. 
Ieteria virens (Linn.). 


Summer resident; apparently rare. It frequents thickets and 
dense undergrowth on hillsides and is generally known as the 
ventriloquist of the woods. Persons not familiar with its habits 
may look for it in vain. One moment its notes are heard from 
a spot close by, and the very next they come from some distant 
point, always leaving one in doubt as toits whereabouts. This 
species is about the size of the Catbird. Its upper parts are 
bright olive green, the throat and breast are bright yellow, and 
the belly white. 
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176. HOODED WARBLER. 


Sylvania mitrata (Gmel.). 


Summer resident; tolerably common. I found this species 
both high up on the mountain and in the thickets and dense un- 
dergrowth along Buckhannon River, but did not meet with it 
in any other locality. Mr. W. E. D. Scott found it common and 
breeding in Kanawha County. 


NVAZE, WILSON’S WARBLER. 
Sylvania pusilla (Wils.). 


Transient visitant; tolerably common. During the last week 
in September it was occasionally seen in retired places among 
low bushes bordering the hillsides along the Ohio Valley. 


178. CANADIAN WARBLER. 


Sylvania canadensis (Linn.), 

Transient visitant; may breed in the higher mountains. 
This species frequents heavy timber. Occasionally it was seen 
in the cultivated fields where there were patches of second 
growth. 


179. REDSTART. 


etophaga ruticilla (Linn.). 

Summer resident; common. This species is generally dis- 
tributed. It is found not only in woodlands, but also among 
the maples that line the principal streets of the villages, where 
it is a busy little gleaner, spending most of its time in quest of 
insects. Stomach of specimen secured contained traces of 


Diptera. 


180. MOCKINGBIRD. 


Mimus polyglottos (Linn.). 


Summer resident, rare. I observed this species September 
27, on Blennerhassett Island, among the dense undergrowth. 
Mr. Brown informed me that he has taken it occasionally dur- 
ing the summer season. 
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181. CATBIRD. 


Galeoscoptes carolinensis (Linn.). 


Summer resident; abundant. This well known species was 
found everywhere and is detested by all the farmers and fruit 
growers. Admitting that it destroys some fruit, it may be 
said on the other hand that it does not give up destroying in- 
jurious insects for such food, and that its food consists chiefly 
of insects. 


182. BROWN THRASHER. 


Harporhynehus rufus (Linn.). 

Summer resident; common. The Brown Thrush, as it is 
usually called, frequents heavy timber and waste grounds over- 
grown with brier bushes; also thickets bordering streams, 
gleaning much of its food from the ground. This species is 
one of our sweetest songsters. Its food consists largely of in- 
sects and berries. Stomachs of specimens secured contained 


berries of common elder. 


183. CAROLINA WREN. 


Thryothorus ludovicianus (Lath.). 

Resident; common. This wren is much larger than the com- 
mon House Wren ( 7roglodytes edon). It is generally known 
around the sugar camp as “Sugar Bird.” Stomach of speci- 
men secured contained traces of beetles. 


é 
184. BEWICK’S WREN. 


Thryothorus bewickii (Aud.). 
Summer resident; rare. I observed a few in and around the 
villages and towns. 


185. HOUSE WREN. 


Troglodytes zedon Vieill. 


Summer resident; common. This species is one of the 
boldest and most venturesome little creatures in the wren family. 
It makes its home in towns and villages throughout the State, 
and does much good by devouring multitudes of insects. 
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186. WINTER WREN. 
Troglodytes hiemalis Vieill. 
Winter resident; tolerably common. I did not meet with 
this species, but it has been recorded from the State. 
187. LONG-BILLED MARSH WREN. 
Cistothorus palustris (Wils.). 
Summer resident; tolerably common. It was observed along 


the banks of the Ohio and Great Kanawha Rivers, among the 
flags and grasses that here and there border the streams. 


188. BROWN CREEPER. 


Certhia familiaris americana (Bonap.). 


Winter resident; common. Dr, Mathers informed me that 
this little species is very plentiful during the winter months. 
It frequents dense forests, and occasionally is found among the 


orchards. 
189. WHITE-BREASTED NUTHATCH. 


Sitta carolinensis Lath. 


Resident; abundant; generally distributed throughout all 
sections, but more plentiful among the heavy timber in the 
bottom lands. From early morning until the close of day it is 
busily engaged gathering its insect food from the trunks and 
branches of the trees. Stomachs of specimens secured con- 


tained remains of beetles and larve of Lepidoptera. 
& 


190. TUFTED TITMOUSE. 
Parus bicolor Linn. 

Resident; abundant. Found everywhere in the forests and 
orchards, and at all times busily employed searching for insects. 
They prefer the heavy timber in the valleys. Stomachs of 
specimens secured contained traces of Lymenoptera and Dif- 
tera, pulp of apple, buds, blackberry and weed seeds. 

191. CAROLINA CHICKADEE. 
Parus carolinensis Aud. 


Resident; common. It is most plentiful along the Ohio Val- 
ley. Like other Chickadees it is a lover of woods. Occasion- 
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ally it may be seen among the orchards. Stomach of speci-* 
men secured contained traces of Zymenoptera. 
192. GOLDEN-CROWNED KINGLET. 
Regulus satrapa Licht. 

Winter visitant; common. I observed this species in the 
Ohio Valley October 10, frequenting high open woodlands. 
Its food consists chiefly of insects. Stomach of specimen se- 
cured contain traces of Diptera. 

193. RUBY-CROWNED KINGLET. 
Regulus calendula (Linn.). 

Winter visitant; common. I did not find this species until 
October 24, at Romney, Hampshire County, where it was 
very common among the tracts of woodland near the South 
Branch of the Potomac. 

194. +  BLUE-GRAY GNATCATCHER. 
Pholioptila czerulea (Linn ). 

Summer resident; tolerably common. Frequents heavy 
timber in the valleys. These tiny birds find most of their in- 
sect food among the tops of the tallest trees, though they oc- 
casionally descend to the ground. 

195. WOOD-THRUSH. 
Turdus mustelinus Gmel. 

Summer resident; common; generally found in dense for- 
ests and thickets. This species is sometimes call Wood Robin, 
and can be easily distinguished from the rest of Thrushes, as its 
upper parts are tawny-brown, brightest on the head, More- 
over it is the largest of its genus. It is a charming singer, and 
may be seen in early evening perched upon the very tip-top 
of some tall tree close to its favorite resorts, pouring forth its 
beautiful notes until the last rays of the sinking sun have dis- 
appeared behind the western horizon. Its food consists chiefly 
of insects and berries. 

196. WILSON’S THRUSH. 
Turdus fuscescens Steph. 

Transient visitant; tolerably common. May breed in the 
mountains. I observed a few of this species among the 
thickets along the South Branch of the Potomac River 
October 26. 


¢ 
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197. OLIVE-BACKED THRUSH. 
Turdus ustulatus swainsonii (Cab.). 
Transient visitant. Inserted on the authority of Mr. William 
Brewster, who records it in his Birds of Ritchie County. I 
did not meet with it. 
198. HERMIT THRUSH. 
Turdus aonalaschke pallasii (Cab.). 

Transient visitant; tolerably common. This is another 
Thrush I did not meet with. Mr. William Brewster found 
it in Ritchie County during April and May, where it fre- 
quented elevated woods, In this species the upper parts are 
olivaceous, excepting the tail, which is rufous. 

199. ROBIN. " 
Merula migratoria (Linn.). 

Summer resident; abundant. The Robin is one of the 
most abundant birds in West Virginia, and I have no doubt 
that many of them remain throughout the winter months in the 
southern portion of the State, but this, I think, depends en- 
tirely on the food supply during that time of year. This species 
should receive more of the farmers’ attention than it does, as it 
is pre-eminently insectivorous. It occasionally feeds upon 
fruits, both the wild and cultivated kinds, while they are in 
season, but this period is short of duration, and during the rest of 
the year it destroys large numbers of injurious insects. Among 
wild fruits it feeds upon high blackberry (Awdbus villosus), 
wild red raspberry (#. strigosus), dewberry (2. canadensis), 
black raspberry (2. occidentalis), strawberry (fragaria vir- 
gintana), wild black cherry (Prunus serotina), and common 
red cherry (/. cerasws), and in autumn it feeds upon the ber- 
ries of common poke (Phytolacca decandra). Stomach of 
specimen secured contained grasshoppers and a white grub, 

200. BLUEBIRD. 
Sialia sialis (Linn.). 

Summer resident; common. This species is generally dis- 
tributed, and is the first harbinger of spring. Stomach of 
specimen secured contained grasshoppers and larve of Lepz- 
doptera. 
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THE CREAMERY INDUSTRY: ITS ADAPTABILITY 
TO WEST VIRGINIA. 


BY A, C,. MAGRUDER. 


While visiting the different sections of this State in the inter- 
est of the Creamery Department of the Experiment Station, 
my attention has been directed to the natural advantages pos- 
sessed by the State which adapts it to the Creamery Industry 
rather than to the present methods of farming. 

Within reach of lines of transportation there is scarcely a 
portion of the cultivated lands of this State one mile square that 
may not furnish in liberal quantities the three essentials to this 
industry, viz., good cows, good pastures, and pure water. These 
three factors have been examined carefully, and I can see no 
plausible reasen why our farmers should prefer to continue in 
the old and beaten paths. 

The arable lands in the greater part of our State are very 
hilly, and it is with great difficulty in some sections that they 
are cultivated. Still this system of farming is pursued instead 
of the much more economic system of converting these steep 
lands into pastures, with a good cow as the improved machine 
to convert the grass mto milk, a much more marketable product 
than wheat, corn, or hay. 

That our lands can be converted into good pastures is a truth 
made manifest to us not only by the enterprising farmers of our 
sister States, who each year are turning the poorer lands into 
pasture, while only the richer are cropped, but by a few of West 
Virginia’s sons who have seen that cropping the soil year after 
year without returning plant-food is exhausting the land to such 
an extent that they are not capable of producing one-half of the 
crop that was formerly harvested. 

Am I too bold in asserting that our bottom lands, as well as 
the hillsides can be made more remunerative by pasturing and 
producing butter and cheese than by the present system of 
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farming, which each year robs ‘the soil of plant food, instead 
of returning to the soil those elements essential to the best de- 
velopment of plant growth? A comparison of the results of the 
two systems on a given amount of Jand for a certain number of 
years—say ten acres for a decade—will be the most efficient 
means of substantiating this claim. 


The following figures used in estimating the yield and value 
of wheat and corn are the average of quite a number of esti- 
mates made by intelligent and reliable agriculturists of different 
parts of this State, while those used in estimating the value of 
creamery products are obtained from the current prices of the 
day, and are substantiated by experience and experiments in 
different creameries throughout the country : 


Estimated yield and price of wheat per year for ten years: 


Ist year, 35 bushels per acre, 10 acres, 350 bu., at $1 per bu..... $350 
2d os 30 oe ce oe oe oe 300 ce 6c 66 ce ee 800 
3d “é 95 ce ce ee ee ce 250 ce cc ce £6 ce “een 250 
4th ce 20 oe oe ce 66 ce 200 “ec oo 6k ce ce ah& 200 
Sth ce ae) eo ce 6 ee ce 180 Ce ee 6S te ce 7, 180 
6th (73 ye 66 oe oe oe Lad 170 Ce co Ge ce ee Bead) & 170 
Tth oe 16 ce ce ee oe ce 160 6e ee 66 oe oe ip On 160 
Sth ce 15 ee ee ee ae ee 150 oe oe 68 até ee oe ie 150 
9th ce 14 ee ee ee ee oe 140 ce ce 66 oe ee 140 
10th 6 13 ce ce ec ce ce 130 (4 oo Ge ee ce Ae 130 


The wheat straw sold will have a value of $250.00, giving a 
total value of $2,250 as gross receipts for the whole crop of 
ten acres in ten years. 


Estimated yield and price of corn per year for ten years : 


Ist year, 70 bu. per aere, 10 acres, 700 bu., at 50 ets. per bu.... $350 
2d Fics wp OOb ee My wee ole sh a CSC Ca a GO) uccin Came ef Fes lhl 
3d ai (31 ee Hae ere See TOMS Gaye uL Gey st Ge i vce. Hg250 
Gita TASS! AQ 5 on Cee eNOS Cea () 0) Mca cs cane | OO 
OH PS BO es ESO ASCE (acon Comm or Reon. al7ts 
6th OS tip = Oe aera SOON Se Re ass ee Pree 150 
(i Os eerie me ee Cen ARS RO! Ae GG | Ge oe Preree 1h24s. 
SUIS Tee C620) SEI 0 SS EES RCC ECR TIO) (eG) meccumm = See LOO) 
UAH dey oe cna ieee ea. | PONTO GN GG) 1 * SEL LO: 
I se) ne ei CI ICRC (h(a CCC = Sere | UIC) 


Fodder for ten years, equal in value to $300, giving a total 
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of $2,150 as gross receipts for corn crop of ten acres in ten 
years, 


In the above estimate it will be noticed that wheat is quoted 
at one dollar and corn at 50 cents per bushel each vear for the 
entire time. While this may have been the case for the last 
decade, we cannot count on it asa fixed price to be received 
each year in future, for we are all too well acquainted with the 
fluctuations of prices which constantly occur. 

What can be done on the same ten acres should they be con- 
verted into pasture? This amount of land will keep four good 
dairy cows, and by a good cow we do not have reference to 
one that gives from two to eight pints of milk per day, but one 
that will fall very little below the standard, which is as follows: 


First three months after becoming fresh, 31g gal. per day, 3 mo., 315 gal. 


Next four s oe a ee 2 cf oe I OPA Sas 
ce three ce ce “e ee 114g te oe 3 (a3 135 ¢ 
ce two c¢ a4 74 a4 0 ce ce 9 a4 000 (a4 


In twelve months, or one year, she will have produced 690 
gallons of milk, which will make 230 pounds of butter, grant- 
ing that we obtain one pound of butter from every three gal- 
lons of milk. The 230 pounds of butter sold at 25 cents per 
pound, the average price for the creamery product, gives as 
receipts for butter alone per cow per year $57.50, 


Ist year 4 cows will produce in butter 920 Ibs., at 25 cts. per Ib. $280 


2d Me ne be Ee 920 he Ss) eT ail) 
3d Be Fs A oe 920 eee) Oo 0) 
4th ae pe *S ef 920 eee) oe 230. 
5th SS i - z 920 NOS OSs 50) 
6th a ee % i 920 35) oo e280 
7th - oe BS a 920 TAS, CoP 2. Rail 
Sth 4 . wy 2 920 5) eS Pele, 
9th Ky i os 5 920 Sec Coy rs a POU 
10th be i os ue 920 E20 me RD 

$2,300 


From this it will be seen that the four cows would produce 


in ten years 9,200 pounds of butter, which sold at 25 cents per 


pound, would amount to $2,300. 
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Butter is not the only marketable product in milk, for out of 
every 254 pounds of whole sweet milk, from which we obtain 
1 pound of butter, there remains 21} pounds of sweet skim 
milk, when the centrifugal cream separator is used to extract 
the cream from the milk, the separation being best made while 
the milk is warm with animal heat. This skim milk being per- 
fectly sweet, may be made into what is known as Schweitzer 
cheese, but as cheese can be manufactured only from the first 
of May to the last of October, we must reckon six months in 
each year, or five years in the ten, to be devoted to the manu- 
facture of cheese from skim milk. Thus only one-half or 
977,500 pounds of the skim milk, which would have accumu- 
lated in the ten years, can go to the manufacture of cheese. 
From this amount of milk can be made 8,886.36 pounds of 
cheese, assuming eleven pounds of milk to one of cheese, which 
sold at 4 cents per pound would amount to $355.45. From the 
remaining half of the skim milk can be obtained equally as good 
results, as experiments have shown that sweet skim milk con- . 
verted into pork is as remunerative as when made into cheese. 
In fact, considering the extra expense of a cheese-maker in con- 
nection with the business (for certainly one man cannot make 
both butter and cheese fora creamery from 150 to 400 cows), it 
is more economical to feed the entire lot of skim milk to hogs 
than manufacture it into cheese, and then the man who runs the 
creamery, with little extra labor, can attend to a drove of 100 
or 150 hogs. 

Let us assume the result obtained by converting the one-half 
of the skim milk into pork just equal in value to that converted 
into cheese, though considering the expense of each, results 
will be much in favor of feeding. We then have twice the 
amount of the receipts for cheese, or $710.90, as total receipts 
for skim milk during the decade. From the cream which pro- 
duced the 9,200 pounds of butter, we obtain 3,737.5 gallons of 
butter-milk, which valued at only 2 cents per gallon as hog 
feed (at least 5 cents being obtained when put on the market), 
we have $74.75 as proceeds from butter-milk in ten years. 

From the four cows in ten years may be raised thirty calves, 
which sold to the butcher, when six weeks old, will have a 
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value of $5.00 each, giving for the entire lot a value of $150.00. 
From this $150.00 we must deduct the price of the milk used in 
rearing these calves, Assuming that each will consume two 
gallons of skim milk per day, equal in estimated value to four 
cents, we have for thirty calves, forty-two days, 2,520 gallons 
of milk at 2 cents per gallon, $50.40, deducted from $150.00 
leaves $99.60 as value of calves, 


The four cows will have produced in ten years : 


SA SOL Dubber, ato Cents perl. .- 2.4... <ceeecine mes $2,300 00 
5,886.36 lbs. of cheese, at 4 cents per Ib................4... 355 45 
enna lS. Of SKIN TEKS Foci acs ott eet fe vey hs ane eee 355 45 
373.75 gals. butter-milk, at 2 cents per gal.........0....5. 74 75 
AOI UADSUE Son on ah SRI ea 99 60 
$3,185 25 


Giving as the gross receipts for the four cows on ten acres 
for ten years $3,185.25, which is $923.25 greater than gross re- 
ceipts for wheat and $1,053.25 greater than gross receipts for 
corn for the same time. This increase in the marketable pro- 
duce of the two systems of farming is very apparent, while the 
increase of nutritive matter in the soil is no less apparent, for 
at the end of the decade the cropped soil will hardly produce 
ten bushels of wheat or twenty bushels of corn per acre, while 
tHat which has been pastured, if all the manure has been judi- 
ciously applied to the farm, has accumulated a treasure of fer- 
tilizer which may enable the farmer to harvest from 70 to 80 
bushels of corn and from 40 to 50 bushels of wheat per acre. 


The amount of manure produced during these ten years is 
no trifling item, as its market value would almost pay each year 
for the winter’s food. It has been asserted that the manure 
pile is the farmer’s saving bank, and a greater truism has never 
been uttered. This means that if all the animal excrement were 
collected and properly used it would be a matter of only a few 
years until our farmers could live in luxury on the same land 
that would scarcely supply food and raiment where no atten- 
tion is paid to the application of manure to the land to increase 
the harvest. Too much stress cannot be laid upon this. The 
fertilizer obtained from the dairy herd is of far greater value 
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than is commonly supposed. Of so much value has animal ex- 
crement become that in some sections men use their live stock 
as machines to convert hay, straw, etc., into manure. Certainly 
if this is found to bea profitable business alone how much more 
profitable would it be should we engage in the creamery indus- 
try, save all the manure, apply it to our farms to enhance their 
value, and at the same time reap our principal harvest from the 
milk sold. 

It is to be hoped that by a careful study of this comparison 
our farmers’ eyes may be opened to what they can do if they 


would utilize nature’s gifts. 


HOW CAN WE CONVERT OUR LANDS INTO PASTURES? 


This cannot be done at once, but the poor land of the farm 
by lying uncultivated while the better lands are being cropped 
will become covered with a sod of our natural grasses, which 
we claim are as fine as can be found in almost any section of 
these United States. Blue grass, the great pasture sod, is as 
luxuriant on our soil as it is in its native home, and with this 
grass we are able to successfully compete with the creamery 
industry in other sections of the country. 


Our rivers, creeks, and springs furnish an abundance of the 
purest water that can be found, and this, combined with our 
blue grass pastures, together with the grade of cattle that we 
already possess, is all that is necessary to make the creamery 
business more remunerative than any other system of farming 
that can be adopted. 

Great interest has been manifested in the subject of butter 
and cheese manufacture wherever I have talked with the people 
upon this subject. There are many who are beginning to see 
that their cows, by grazing these steep West Virginia lands, can 
bring in more money each year than any other system by which 
these lands may be utilized. We believe that if every farmer 
in this State could be made to know this truth he would appre- 
ciate its advantages, and this prompts us to place the subject 
as plainly as possible before them, that each may study the com- 
parison and decide if he will engage in a more profitable busi- 
ness than he now pursues, 
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One other point should be observed before a decision is made. 
Near the larger cities, on land worth from $100 to $150 per 
acre, the creamery industry is found to pay better than any 
other system of farming. Why can not we with our fine pas- 
ture lands make this our vocation? 

In order that as much light.as possible may be thrown upon 
the subject, we give below a complete list of apparatus of a 
creamery for manufacturing the milk of from 100 to 200 cows, 
and also for a creamery with a capacity to manufacture the milk 
of from 200 to 500 cows—the lists differing on account of ap- 
paratus of larger capacity being required in the larger creamery 
and extras, such as hoisting crane, etc., being necessary in 
handlhng the larger quantities of milk. 

Together with this list is a plan fora creamery building, with 
specifications so detailed that any ordinary carpenter can erect 
the building with little trouble, as all the material to be used is 
specified. Of course, no one is expected to be guided exclu- 
sively by these plans or specifications; they will, however, serve 
to give the correct idea of what is required in the construction, 
the structure being modified to suit the circumstances of a com- 
munity. Parts of these specifications may be omitted in build- 
ing, everything not being strictly necessary, and as such things 
as transoms, three coats of paint, oiling on the inside, tin roof- 
ing, etc., are done away with, the cost will be materially de- 
creased, enabling one to erect a building for from $300 to $500 
that is in every respect suitable for carrying on the business in 
the most improved style. 

The apparatus given in the list may be obtained from any of 
the firms dealing in dairy fixtures, which are to be found through- 
out the country, while checks, shipping-tags, and such may be 
printed at the office of your town or county paper. 

It will be remembered that the prices as quoted for the differ- 
ent articles are taken from catalogues, and in purchasing outfit 
there is alwaysa discount of from ten to thirty per cent. allowed. 
This per cent. off will decrease the cost of outfit as given in the 


estimate. 
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I 
6 


I 


centrifugal cream separator ....... 
churn, 300 Gal... . seesaw since ies 


engine, 6 H. P., eG boiler, 8 lelale , 


milk-testing outfit Save pede Secale een Stn ee 


butter-worker—power; hand..... 
bitter print 22 cawryne ave atlases 

set hoisting-cranésixtures. . 3.23.5 
pair scales—7 beam; 5 beam...... 
pair scales—platform ....... 
receiving-tank—100 gal.; 80 gal 
mul -comductor tocne sae 
dipper. al Sidon 2 

graduate, 8 oz 
thermometers, foatme. .......2..- 
HOUS  THODEL ere een 


vat scrub brushes 


butter tray, 100 pounds capacity..... 


butter tray, 
butter trays, 50 pounds capacity 
factory ladles, lanes 7c ssc, osia sane 
factory ladles, medium..... 
putters packer <1. 7.haas : 
battersspade 2. aes 
STEMES EIA p tien sian tone 
sack salt, dairy 
gal, butter coloring ... 
cream cans, 30 gal. capacity.. 

cream cans, 40 gal. capacity... 


milk ledger 


"5 pounds capacity 1... 


shipping butter boxes, 20 lbs. capacity. 
shipping butter boxes, 4o lbs. capacity. 


dozen ash tubs, 40 pounds capacity . 


dozen ash tubs, 20 pounds capacity 
dozen ash tubs, 60 pounds capacity 
buckets,-3. cals iron-clad sas. .seeten 
gal. sperm oil, 


CY 


Large 


Capacity. 


$285 


40 
300 


i) 


ea eo) 1 


20 


Yap ww VN 


OO 
00 
OO 
Co 
CO 
0O 


Small 
Capacity. 


$285 
40 
300 
1 
25 


1£0) 


is) 


HST WwW 


Yan WW UN 
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Large Small 

Capacity. Capacity, 
meal machine oils. cso... 0k: RP eis eg $1 oo $1 00 
PORNO. strict ie OAR VN 2 oe Sisley 2 4i< a5 35 
50 ft. hose, r-inch rubber.............. 10 00 10 0O 
20 ft. shafting, t4-inch (a)............ : 15 00 15 00 
FOOTE belting By} es... < at hg eee 30 00 30 00 
*1 pulley, 34-in. face, 20-in. in diam. (ayn 7 00 7 00 
I pulley, 34-in. face, 16 in. in diam, fa Lat 6 00 
I pulley, 8-in, face,6 in. in diam ....... 4 00 4 00 
Sy Ae re ar 7. 00 7 00 
1,000 milk checks, as per sample ...... 5 00 5 00 
1,000 shipping tags, as per sample... .. 5 00 5 00 
Biorecmmery AON ye ok peed vs 500 00 300 00 


$1,487 46 $1,236 21 


The separator given in the above list is a machine which is new 
to many of us, and an explanation of its work will best show its 
use in the creamery. It consists of a steel bowl 12 inches in 


*The Driving Shaft in connection with Pulley.—The pulley on the shaft 
driving the Intermediate should be 3144 inches wide, and have crowned 
face. The required diameter of this pulley is ascertained as follows: 
Multiply the diameter of small pulley on the Intermediate (314 inches) 
by the number of revolutions per minute the Intermediate shall make 
(1,050 revolutions for steam power, or 975 revolutions for horse power), 
and divide the product by the number of revolutions the driving shaft 
is found to make. 

The following table shows the diameter required of the driving pulley 
at several different speeds of the shaft to secure proper speed of the 
Separator and Intermediate for both steam and horse power: 


SPEED OF DRIVING SHAFT. 
(Revolutions per Minute.) 


| |SPEED OF |SPEED OF 


300/ INTER- | SEPA- 
|MEDIATE.) RATOR. 


250 | 275 


DIAMETER OF DRIVING PULLEY 
IN INCHES. 


100 | 125 | 150 | 175 


200 | 225 


34 | 27 | 23 | 20 | 17 | 15 | 14 | 12 | 11/975 rev. per)|7,500 rev.per 
min. min. 

| 15 | 14 | 12 | 1050 rey. per|6,000 rev.per 

| | min. | min. 
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diameter, having connected with it on the under side a spindle 
15 inches long, which fits into a cup-like piece of steel. This 
spindle of the bowl is connected with the engine by means of 
a system of pulleys and belts so that a velocity of 6,500 revolu- 
tions per minute is obtained, The warm milk is made to flow 
into the bowl through the opening in the top when the bowl 
has acquired the required number of revolutions. The rapid 
revolution of the separator throws the cream to the center 
of the bowl, while the milk is walled up against the inside. 
Proper outlets are provided by which the cream and milk 
pass out in separate streams to pans provided with spouts, 
which convey the cream to one vessel and the skim milk to the 
other. The principle on which the machine works is not new, 
as it is centrifugal force, but this application of it to separating 
cream from milk is recent. 

By the use of this machine the milk may be freed of its cream 
at the rate of 100 gallons per hour, leaving both cream and 
skim milk in a perfectly sweet condition. 


This process enables the cream to be taken from the miik im- 
mediately, without having to wait from 12 to 36 hours, as is 
necessary with any other system. The skim milk, being desti- 
tute of all cream, is either taken home (the cream only being 
left at the creamery) and there utilized to the best advantage 
or left at the creamery to be converted either into cheese or 
pork. 

A system of checks is used at the creamery, which enables 
both patron and creamery man to keep a correct account of the 
number of pounds of milk delivered. The check is perforated 
across the center, the upper and lower sides being filled out in 
exactly the same manner. For instance, the check represents 
A. B. as having delivered on the morning of January ist, 1889, 
350 pounds of milk. The check is torn in two at the center— 
one half being given to the patron, while the other is filed at 
the creamery for reference. 
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Date, 


Name, 


No. of pounds, 


Name, pi daa OE RP hae 


No. of pounds, ....... 359. 


Of course the milk ledger, which is properly ruled, contains 
the number of pounds of milk delivered by each patron each 
day. At the end of the month the patrons add the number of 
pounds on their checks to see that no mistake is made at the 
creamery. This system has been adopted as the best means of 
keeping accurately each man’s account. 

The shipping tag, to which we alluded in the foregoing list, 
is only for butter boxes, etc., which are shipped to the markets. 


It is arranged as follows: 

cae To a 

F, H. J; AZ Co., 
Washington, D. C. 


Net. 69 Gross 83. 


From 
EXPERIMENT STATION GREAMERY, ~ 
: Morgantown, W. Va. 


The cuts on following page give both front and side eleva- 


tion of building: specifications which follow will guide as to 


dimensions. 
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SPECIFICATIONS. 


GENERAL, 


These plans and specifications are supplementary, and any- 
thing drawn or described in either will be considered as part 
of the contract. Written dimensions will govern measurements 
on plans, but measurements may be taken provided the required 
dimensions are not given in either plans or specifications. All 
workmanship must be perfect and the materials first class of 


their kinds as specified. 


EXCAVATION. 


Excavate under the basement to 9’ 3”’ under required level of 
top of foundation wall—to 10 feet, under walls of basement. 
No excavation under front of building, except for foundation 
stones, which shall be 8” square and long enough to be sunk 2’6” 
under ground, All these foundations shall be constructed even 
deeper than here specified should the nature of the soil at these 
depths prove too insecure for a firm foundation. A 3-inch tile 
drain with fall of 1 inch in 50 shall be laid from the bottom of 
the basement to a point where it shall have free out-flow. 


MASONRY, 


A footing course 18” wide and at least 4” thick shall be laid 
under all masonry walls. The walls shall be stone rubble, 12” 
thick, laid in a mortar composed of 1 part freshly burnt lime, 1 
part hydraulic cement and 8 parts of clean sharp sand. The 9- 
inch partition wall between the ice room and basement shall be 
of brick. The bottom of the ice room and basement shall havea 
layer of small stones and gravel 12” thick, the stones being placed 
on the bottom. This shall be overlaid with a 3” layer of con- 
ercte composed of 1 part hydraulic cement and 3 parts sand, the 
Aoor surface being dressed off smooth. The basement floor shall 
slope toward the corner where the drain bowl is, where the 
fleor shall be 3” lower than the opposite diagonal corner of 
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the basement, The floor of the ice room shall slope toward 
‘the door. 

The foundation for the “Separator” shall be a single stone 2’ 
0" x 2’ 6" x 0’ 8”. The sides of this stone projecting over the 
12” wall to be braced by corbels built into the wall immediately 
underneath. This stone (perfectly level on top) to be at height 
of main floor. 

The walls of the ice room and basement to be plastered di- 
rectly on the masonry ; two coat work ; both coats containing 
10% cement. 


CARPENTRY—FRAMING. 


All framing to be of poplar or hemlock, except as particularly 
‘specified. Sills, under front part, 6’”’ x 8’; under back part, 3” 
x18"e iStadding, 2” 4", Cornet posts, 4. ix qua) Tlatesaa 
pieces, 2” x 4”. Girts, oak, 1” x 6”. Floor joists for main floor, 
oak, 2” x 12’ spaced 18” on centers. Ceiling rafters, 2” x 5”, 
spaced 16’ on centers. Roof rafters, 2’’ x 5”, spaced 16’ on 
enters. 


FLOORING, 


The joists under the engine and engine room to be doubled. 
The floor to be sloped from front and back toward the gutter 
through the center of the building. The gutter at A (see Main 
Floor Plan) to be 4” lower than the floor level at front and back 
and 2” lower than the other end of the gutter. The floor to be laid 
with {” oak, matched and dressed. The attic floor to be covered 
with rough hemlock or poplar boarding 1” thick for a width 
of 10 feet under the ridge of the roof. Joists doubled under 
“Intermediate” (directly back of “ Separator ’”’). 


SIDING. 


The outside walls to be covered with 2” poplar siding. The 
outside corners to be cased with 4” poplar casing and a 6” 
plancher shall be placed under the eaves front and back. 


CEILING AND INSIDE WALLS. 


The ceiling and inside walls shall be ‘ceiled with narrow, 
beaded, tongued and grooved, 3” poplar, not more than 3” 


, 
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wide. The walls of the coal room to have only rough poplar 
or hemlock boards, 1” thick, nailed to the studding to height 
of 6 feet above the floor. The partition between the engine- 
room and main work-room to be made by laying ceiling stuff 
on a frame-work of dressed poplar made of 1” x 3” stuff into 
panels about 3 feet square. All corners between floor and 
walls, between adjacent walls and between walls and ceiling 


to be filled with quarter-round 1” nosing. 


| DOORS. 


All doors except the two doors in the front to be 12”, flat-panel 
doors of sizes as shown on plans. The main front door to be 
double—1#" thick—panels moulded on the outside—transom 
above. The sliding door on platform to be made of design as 
shown on front elevation; its framing 13” thick, the paneling 
$ thick, sunk into framing so as to be flush on the inside; to be 
hung on pulleys running on rail overhead; to have a hook and 
staple for fastening it closed. Ail swinging doors to be pro- 
vided with hinges, key locks and bronze knobs, two of them 
(as indicated on plans) having the upper panels glazed. 

The door to the ice room to be 6” thick, made by securing 
to an ordinary door a box filled with perfectly dry sawdust, the 
door itself forming one face of the box. The box to be made 
of 1” dressed poplar. The top, bottom, and handle side of the 
door to be beveled so as to swing into its frame easily, which 
is to be beveled correspondingly. This door to be swung on 
three heavy 6-inch strap hinges and to be provided with a bolt 
for fastening it when closed. A simple handle for pulling the 
door open shall also be provided. 

All door and window frames shall be cased both inside and 
outside. 

WINDOWS. 

Glass of sizes as shown on plans, and sashes and frames to 
correspond. Windows to be hung with weights and pulleys 
and provided with proper fastenings. The large double win- 
dow in front is really two single independent windows placed so 
as to allow just room enough for the weight boxes between 
them. The window to the coal room (2’ 6” wide and 2’ 0” 
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high, its sill 5’ 0’ above the floor) to be closed by a shutter, 
swinging in and hung at the top, provided with hinges, a bolt 
to fasten it when closed and a hook to keep it open. 

There shall be a ventilator (see detail drawings) in each gable 
end, 18” wide and 12” high, made by placing within simple 
box frame horizontal slats 4” wide, 4’ thick, placed 2” apart, 
and sloping outward and at an angle of 45°. This box frame 
shall be hung on hinges at the side, and so made (slightly bev- 
eled at the side) that it may be swung open. To be provided 


with a hook to fasten it when closed. 
ROOF. 


The first two pairs of rafters at each end shall be exposed un- 
derneath, also the overhanging ends of all the others. The first 
pair of rafters at each are supported by a pair of brackets 18” 
x 18’ made (as shown on front elevation) of 3’ x 3” poplar, 
The projecting roof over the platform shall be supported by 
two brackets 4’ 0” x 4’ o” made (as shown in side elevation) of 
4" x 4” poplar, and placed 7’ 0” apart, on each side of the 
doorway. Therafters of this projecting roof shall be supported 
(on the front end) by a piece of poplar 4” x 4” x 8’ 0”, which 
shall rest on the front ends of the two large brackets. The two 
end rafters of this projecting roof shall be 4” x 5” section and 
shall rest directly above the brackets, the other tive being spaced 
equally between these two. The rafters on the main roof cor- 
responding to these shall be directly underneath them and shall 
not overhang the wall line. The second rafter from each end 
of the main roof shall be close against the end walls (taking the 
place of a plancher). Between the rafter at the right end of 
the building and the one at the right end of the projecting roof 
there shall be 12 rafters equally Bi iter ante ee ae 
to center will be about 154inches. At the left end of the build- 
ing, there shall be one rafter between the one at the wall line 
and the end rafter of the projecting roof. The extreme end 
rafters shall have the same interval (154 inches) from the rafters 
at the wall line. The roof shali be sheathed with 2” poplar 
sheathing. All exposed wood-work (the overhanging ends of 
the rafters, the two pairs of rafters at each end and the sheath- 
wg under the eaves) shall be dressed smooth, 
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The under side of the platform roof shall be ceiled with 5” 
narrow, beaded, tongued and grooved poplar, just above the 
level of the brackets. The space between the brackets and 
the rafters immediately above them (see side elevation) shall 
be filled with the same ceiling material. 


STAIRS. 


All stairs and steps to be built with 8” rise and 10” tread. 
Stringers, treads and risers of oak. Treads, 12” thick ; risers, 
#” thick ; stringers, 14” thick. The front steps to be trimmed and 
cased with poplar. A plain guard rail, 2’’ x 4”, with plain sup- 
ports, shall be provided for the back steps. A plain poplar 
guard rail shall also be placed between the posts of the eleva- 
tor where adjacent to the main stairs. The stringers of the 
main stairs next to the elevator may be supported by securing 


them to the elevator posts. 
PLATFORMS. 


Both inside and outside platforms to be built of 2” x 5” joists 
resting on 3” x 6” girders on the outside end and on 1” x 6” 
girts nailed to the studding on the wall end. The girders shall 


/ 


be supported by 4” x 4” posts placed at the corners. The 
flooring of platforms same as that of main floor, The inside 
platform to be cased with 2” poplar ceiling stuff. The outside 


platform to be cased with 1” poplar. 
ELEVATOR, 


Its foundation shall consist of two pieces 6” x 6” x 6’ 0” 
resting on the concrete floor and made perfectly level. Rest- 
ing on these, at right angles to them and connecting them, 
shall be two pieces 6” x 6” x 4’0". The posts resting on this 
foundation shall be 6” x 6” x 21’ o” extending about 2 feet 
above the attic floor. At the tops there shall be a pair of 
trusses (see detail drawings) connected by a piece 3” x 4” x 
40”, The trusses run front and back as to the building. All 
this framing of oak. The floor joists and ceiling rafters to be 
secured to this framing so that they will Fe mutually braced. 

The wire rope from elevator platform shall come up through 
the cross piece at its middle, over an iron pulley placed there 
then to end of cross-piece, over another pulley there, and then 
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down outside the elevator toa drum revolving with an axle 
whose bearings are secured to two of the elevator posts. ‘The 
axle to be provided with crank, ratchet and pawl. 

The elevator platform to be built of floor boarding screwed 
toa framing of 2” x 5" oak. The platform to have at each 
enda hanger of 4” round iron. These hangers to be connected 
at top by a cross-piece (3 x 4’ x 3/ 0’’) to the center of which 
is fastened the wire rope, which shall be $” diameter. The 
corners of the elevator platform (3' 6” x 3’ 6’’) shall be notched 


so as to slide between the elevator posts as guides. 


FRAMING FOR SHAFTING. 


In the side walls of the main floor at each end of the line of 
shafting, there shall be two oak posts built into the wall, each 
4” x 6” section, the 6” side at right angles to the wall. Rest- 
ing on these and immediately under the ceiling rafters there 
shali be two oak girders 4” x 6” (the 6” side vertical), the 
pulley hangers being secured to these girders. - These girders 


shall be 12’’ between centers. 


CHURN POSTS. 


There shall be two vertical oak posts, 4” x 6”, extending 
from floor to ceiling and properly secured, placed wherever it 
may be directed, to which the revolving churn shall be hung. 


TINNING. 


The roof shall be tinned with charcoal tin, standing joints. 
Gutters and leaders shall be provided for the eaves on the rear 
and the eaves on the front above the front door and window. 

The gutter on the floor of the main work-room shall have a 
galvanized iron lining extending 12 inches each side of the 
center line of the gutter. The edges shall be tacked very 
closely and tightly and then made water-tight with oil and 
putty. At the lower end of the gutter (at A on the plan) a 
3-inch tin pipe shall be let through the wall and continued 
down the outside to the ground where it will empty into a 3- 
inch tile drain pipe (which also connects with the drain bowl 
in basement) which will be run out to some point at least 25 
feet from the building, where it shall have free out-flow. The 
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inside of the wall shall be flashed for 6” around this outlet pipe 
with tin, 

A sheet of heavy galvanized iron, 5 6° %-6' oO" oshall be 
placed under and in front of the fire-box of the engine. 

The sheet-iron smoke-stack of the engine shall be carried 
straight up through the ceiling and roof, which must be cut 
out so that no wood-work shail be closer than 3” to the stack. 

The anular openings thus made shall be filled with sheet- 
iron, The stack is to be surmounted by a sheet-iron cap. 

PAINTING, OILING, &C. 

Ail the outside wood-work shall be painted three coats good 
quality lead paint in any three colors that may be selected. 
All knots to be filled with shellac before painting. The roof 
shall be painted on both sides with mineral paint. 

All the inside wood-work, except in the attic and coal room, 
to be oiled with two coats of boiled linseed oil. 


SEPARATOR. 


The foundation stone of the separator shall have bolt holes 
bored through it at places corresponding to the holes in the 
iron base of the machine. The bolts, with their heads at the 
under side of the stone, shall be placed in position when the. 
stone is set. 


ENGINE AND BOILER. 


The engine and boiler had best be of the horizontal type, 
six-horse power, with the engine placed on top of the boiler. 


BILL OF MATERIALS. 


The following bill of materials has been made out with 
special reference to the erection of this building at a proposed 
site at Morgantown, W. Va. Note will be made, however, of 
the changes necessitated in this bill in order to adapt it to any 
locality. A mark will be made against each item whose 


amount varies with the locality. 


TO.” THE WEST VIRGINIA 


MASONRY, EXCAVATION, &C. 


26.0 cl. yds. Stone tn bole, 127 (thick wanes aoe 
87 lin. ft. footings, 1’ 6” wide, at least 4” thick... 
22-cu. yds. brick, (in 9” partition wall)... ...... 
1 door cap, I window cap and sill, each 4” x 12” 

Day. a 8 GaNRAET YRS Ar ns Pere ee Pct SPT or 


vf 


Ledoor sill SRM 2e KAYO. sD awe Sree 

3 foundation stones, 5” x 8” x 3’ o” (sometimes 
Pon em) sere Sak eee se ga oe eee 

1 stone, 2’ 0” x 2’ 6” xo’ 8” (foundation for sepa- 
He LON Ne Rae oe SR la as ae he oe 

Tile drain, 3’’ diam., (length variable).... 

Excavation, about 60 cu. yds. at University, maxi- 
Mae A WOUTIREO. Chav Vas) AG eres aa oe 

10.3 cu. yds sand and coarse gravel for basement 
TOO tM «ee eanaer 


2.6 cu. yds. concrete for basement floor 


79 sq. yds. plastering, 2 coat work.... 


ae 


1 drain bowl, 14” diam., set in basement 


LUMBER, 
ft. Daan: 
BESTS a OR CL ROMO ean. Seek ee eae 52 
aie net BO 2:8 OMT wag: ee eee eae wes 50 
OES aa KA KIS a) ee oe ee ods OO 
rye / av 7 “ut 
34 pe Re LR OWE ek Oe xO A 363 
9 ee Ral OW Ort eal eee Geer at 60 
A commeyaposiswa: X40 xin 6 2 See 62 
As platest oe cA ieee O Otel la, oh eee 69 
20 ceiling rafters, 2 x 5x 25'0"-......... 41y 
41 roof ss bs Ly aN Pe ay 
6 73 ; Ue tH) 5 
4 SCT AE Oi atc apenas 86 
oe. « “ 2 Se 1 MEAT Pain co Ao : 44 
“cc (7 V Tite geil Y POGIE 
2 AO eS IO OG ae ea Nee ae 17 
1 beam, 4’ x 4’ x 8’ 0” (on front brackets). II 
Poplar lumber........ SAnueemenes Ber oe Orie? 8.6.6) 
aie -? ” t a 
19 joists; 2° X13" x 13°67" ae Re eS i a Cees 


20 Be x 3° ou 
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AOS ORD UA ag > a a 9 : 
, « On Ore 


Botnet eG SO Se ON Ries. 


o£ ee eee 
B..< FOO ee bos eee se ie Rak 
= PROM reginy ES GNE tinin tds eve, wer 
os PIN aba 6 tas sey eee cee a 
Inside platform— 

ee i oe ee SN Ss Uaaks 


oe 


: X 5 TON... eee eee eee 
CEs Ss oe ae SS 2 ee 
a4 aie at vf 
i: Ra Sek pa Seaton tei ae 
eR sea E HN a sels ca es ee 
Outside platform— 
Tiriacte a ee E ” 
7 joists, 2 eet ae AO) MM ote made Paks fata seWe fal 5) > (a (se s 


eee SO cians 55 oe wi nie Secale As 6 
ey es fi gee 2 "1 nt fe 

OST US ie ee Pe ersts 

Elevator— 

eS Oh se a AW sie wees wis 


-* SOE Se Se ae ee ee 
SUE So RS A BG 0 Se 
me benms 4° x 6° x 47.0"... BE ree 
ie PU Nr Oe isos ta bial se Vigna a oe: S08 
- EA AE shag oct e hee Cee = 
me «. < Beh i fas dis dptar ete se aaiel 
Shafting— 

Meese A REO! YA aww eo vn nn oP ee 
,, 


| UST G OOS Aes ar ee ane ee 
Churn posts— 
pete aG) Sart EO! crete cais 6 86 sine ve eee 


CVAD EE ati aly + v's eee rere 
brackets, 1’ 6” x 1’ 6”, made of 3” x 3” pop- 
In (sce frout elevation)... .. 2... Cae ee 

, brackets, 4’ 0’ x 4’ 0”, made of 4 
Reise Wome VALON) 2 Sa. an. set ede utes 
72 ft. bh, m, flooring, #” oak (including both 
DAEs Peete) ass ese ee «eos ee 


1,962 
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1550 Sq. tte. poplarceting s.). anes se 
t2a74 tt. b. mes poplar siding sae. cea 
993 ft. b. m. sheathing for roof ({” eee 
252 lin. ft. 1 inch quarter-round nosing..... 
116 lin ft. 1” x 3” poplar for partition of en- 
PINE-TOORS ae acreenucts as sei apo alerseey Shaan ons >, 


/ 


17 lin, ft. poplar for guard-rail, 2” x 3”, main 
Stalee a nina era foe sane sake Buauavale eve nape ene me 
gi ft. b. m. rough 1” poplar for lining coal- 


| ROXO) CON EAR) ie OW eet Oe OnE OL! OL CRC ALDI T, cent 


DOORS 


(with frames and casings. ) 


I pair doors, 4’ 0” x 6’ 10” x 13” with 14 
WAINCOIN 5 5 S0cne soca’ Hoo noe boen oe ws tt 

eho: doo, OG. x) O1O “ag a sae 

2 doors, 2’ 10” x 6’ 10” x 18”, O.G. flat- panel 
upper Renee glazed. oR, eretste en imi seas 

Poor) 2 100 x16 k1O A 13” OMG: late panel 

Pepe 32: OG OU nen. s «s 


fet 72sec: 6 ON xis OO Giat-panes 
for ice-room. About 32 ft. b. m. of 1’ pop- 
lar will be required for the completion of 
thicsdoormand itsifranie are, ase eee 

1 shutter to coal-room, 2’ 6” wide, 2’ o” high, 
swung at top, requiring about 8 ft. b. m 


WINDOWS 
(with frames and casings. ) 
4 windows, 4 panes, 14” x 32”, weights and 
pulleysict SS eanckeeeve eames ae coe eae 
I window, 4 panes, 14’ x 28”, weights and 
Pulle yS... 145.05 te tenet eee ees 
2 windows, 4 panes, 18” x 32”, weights and 
| S1US caf RRR Sct So Sonn aren Bate 'g mre 


2 ventilator windows, 12’ x 18” (as per spec- 
ifications and detailed drawings) 
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STAIRS AND STEPS. 
Main stairs— 


ft}, an. 
Briresds. 2° 50° XO FES Te ie dass s 35 
Beereers. 2 FO OST A ssa ce sane (23 
retrayii 2 TO SATO TE Ss ase. 
Biia@ers. 14) thick, 2 rowWSs.< scy ee cee ws ar. 00 
Framing to support stair platform, 2” x6”.. 16 
ae 
Front steps..... eee se eee (AONE) OO 
Poplar casing for outside platform.. “ 72 
mteps to inside platform............ * 68 
Back steps (variable according to local- 
Oo oe Ter Pee AUOUL) V7O 
TINNING, 
DCE at i a rr ce eee 
Be eA. CER oo oss Sass os tas be 
et tor tee ae CACCES me 6 nec sgn oe ee 


35 sq. ft. sheet-iron lining to gutter on main 

SETI SS re 
: sheet heavy galvanized-iron Setar 
Benecrtaron iUte-cap to 3° flué........+%- 
(2 feet (about) 8” sheet-iron flue for engine. 


HARDWARE. 
300 Ibs. common nails........ eek ge ee 
Bema ESTATES TABS a 4 ots-a-ai denon 2 Se 


3 pairs bronze butts, 4’’x 4”, for front doors 
| pairs iron butts, 33” x 34”, for other doors 
, strap-hinges, 6”, for ice-room door........ 
. pair butts, 2” x 2”, for coal-room shutter 
BURG! SWEMUIMEHEO Sy oe Mee en ee ce oa ee 
mortise-lock, 5",for front door. ... i... 
Biushsbolte tote tronted OO se wets. ete 2.00 
| rim-locks, with keys, 44”, for other doors.. 
set sheaves and 13 ft. rail, for sliding doors 
, commoniron bolts, for ice-room door and 


COAl-TOOMMESIItEer es. aa ce eh ee cu coe 
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I iron ring, 3’ diam., with bolt staple, for ice- 


TOoOm-d00t- NIRS Bi al Rie Peta ee ee 
A iron hooks*and-stapless. 5720. ea 
4 window-fasteners...... Ee a Ae 


SITUATION OF CREAMERY. 
Building to be built at such place as may be indicated, 


REMARKS ON SPECIFICATION, 


y 


It will be remembered, by those using these specifications, 
that they were made with reference to-erecting a creamery at 
our station; but the great demand from all parts of the State 
for plans of creamery building has prompted us to give, in this 
bulletin, things that will answer the many inquiries coming 
from the people. 

Should any community or company let the work of building 
to contractors, they will find it to their interests to use some set 
of specifications; the main points of which may be obtained 
from those given. 

EXCAVATION, 


In following the specitications given in regard to excavation,. 
the parties will be governed by the situation of the building. 
It has been found more economical to build on the side of a 
hill, that as little work as possible may be done in excavating 
for basement; the amount of earth to be removed depending 
on the slope of the hill. 

MASONRY. 


Stone may be used in the nine-inch partition wall between 
ice-room and basement. Should it be cheaper in making floor 
of basement rooms, it is not necessary for the stone, gravel, etc., 
forming floor, to be over eight inches thick unless the earth is. 
inclined to be wet and seepy. If walls in basement are built- 
with care, making a comparatively smooth surface, no plaster- 
ing will be necessary except where there is a tendency for 
water to seep in through the wall. 


FRAMING, 


One’s own judgment will prompt him to use m framing, 
whatever kind of timber is best suited to his locality. 
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FLOORING. 


Specifications should be fully carried out, as all things are 
essential, 


SIDING, 


May be carried out to suit those having work done. 


CEILING AND.INSIDE WALLS, 


Common six-inch tongued and grooved ceiling may be used 
for both ceiling and inside wall. The partition between engine- 
room and main work-room may be of same material as is used 
in ceiling, the plank running perpendicularly to the floor. 


DOORS. 


All doors may be of the same material as is ordinarily used 
in buildings, with no extra timber of any sort, and locks may 
be of the common kind. 

WINDOWS. 

Weights and pulleys may be omitted. The double window 
in front may be made into one large window should it be found 
to be less expensive. 

TRANSOMS, 

May or may not be used. 

ELEVATOR. 


The construction of elevator will be essentially the same as 
shown on plans. It will be found to better advantage if one- 
half inch cotton rope is used in place of the wire as specified. 


TINNING. 
All tinning on roof may be omitted should it be found to be 
more economical to use other material that will answer the pur- 
pose. 
PAINT, 
May be omitted or as much used as will be necessary for 
preservation. 
SITUATION. 


Buikiing should be centrally located in reference to patrons 
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supplying the milk, but care must be taken in all cases to 
see that a sufficient supply of pure spring or well water can be 
obtained at the creamery. To a certain extent the site of 
building will be governed by the water supply and the central 
location must be sacrificed if water supply can not be obtained. 


BILL OF MATERIALS. 


The changes that may be made in this building will neces- 
sarily affect the bill of materials as given, and due notice should 
be taken of any changes made, and the bill altered to suit the 


change. 


HOW CREAMERIES ARE CONDUCTED. 

A creamery may be conducted either on the co-operative 
plan or as a private enterprise. In the former case, the farmers 
erect the building ; supply the necessary apparatus, and pay 
all expenses that they may havea place for manufacturing their 
produce to be sent to the markets in a form that it will com- 
mand the highest price. In the latter case, the creamery is 
owned by a firm who buy the milk from the farmers, paying 
them a higher or lower price per pound, as the butter market 
rises or falls. In either case, the farmers deliver their milk 
twice a day in warm weather and once a day (in the morning) 
when the milk can be kept over night without becoming sour, 

In the former plan (co-operative), there is no middle man to 
be remunerated for his services as proprietor, but all proceeds, 
after paying running expenses, go direct to the farmers who 
furnish the milk; while in the latter case, a part of the returns 
must be used in paying this middle man. 

There is a certain rivalry in dairy sections that is almost the 
life of the business. Every one is engaged in supplying more 
or less milk to the creamery; hence, each tries to beat his 
neighbor in both quality and quantity of the product from his 
cows. A gain one month over the last inspires one for greater 
gain and the cows will be milked until the last drop that has 
been produced has been extracted from the udder. 

The monthly settlement is one of the greatest points in favor 
of the creamery business. Instead of haying to wait six months 
or a year for proceeds of the work, as is the case in other styles 


AGRICULTURAL EXPERIMENT STATION, 117 


of farming, a settlement is made at the end of each month, 
enabling the farmers to receive the reward of their labor at 
short intervals. On settlement day it will be found that two 
men may have milked the same number of cows, still the two 
yields will be very different for the thirty days past. Another 
point may be noticed, that the man who had delivered the 
smaller number of pounds of milk may have credit for the 
greater number of pounds of-butter, 


MODE AND VALUE OF TESTING. 


The part of the routine work known as “ testing” is of the 
utmost importance as it determines the butter value of each 
man’s milk, and according to the test is each man paid for his 
milk. 

It was stated that though two patrons may deliver the same 
amount of milk, the butter yield of the one might be double 
that of the other, This difference in quality is determined by 
the creamery man who subjects a fair sample of each man’s 
milk to a test once in every two days. An example will best 
explain the value of testing. 

A delivered during the month of January 3,000 pounds of 
milk, About twelve different tests were taken during the time 
to get at the quality of his milk. Milk is not necessarily of the 
same richness two days in succession, and one day it may take 
26 pounds of milk to make one pound of butter and the next it 
may take 22, the next 24 and so on through the month. At 
the end of the month an average is taken of all the tests and it 
is found to take say 24 pounds of milk to one of butter. 3,000 
pounds of milk were delivered during the month and 24 pounds 
are required to make one pound of butter; hence, according to 
test yield, A should receive payment for 125 pounds of butter. 

In testing small quantities of milk, we are more apt to get at 
exactly the amount of butter-fat contained than when large 
quantities are churned; or rather I should say that when large 
quantities of cream are churned we cannot get out all the butter 
that it contains; hence, the actual yield or the aggregate of all 
the butter made in the creamery during the month will be less 
than what would have been obtained could every particle of 
butter fat be taken from the milk. 
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Each patron’s milk is tested in the same manner as was A’s, 

B’s test called for 100 lbs. of butter, C’s for 150 lbs, D’s for 
140 lbs., and so on for all the patrons. 

The total test yield or the amount of butter that ‘should be 
made according to the different tests will almost invariably be 
larger by 50 or more pounds than the actual yield, and he is a 
good creamery man who makes the actual yield equal to the 
test yield. 

A simple proportion used to reduce the different amounts of 
butter as called for by test yield to the exact test yield is: 

Total test yield is to each man’s share, or using the figures 
assumed, we have supposing there was made at the creamery 
(actual yield) 3,000 pounds of butter. According to the tests, 
there should be 3,050, and according to A’s test he should re- 
ceive 150 pounds. Then— 

Total test yield. A’s test yield. Actual test yield. A’s actual share, 
3050 : 150 xs 3000 ck, AS Shae 

X==147.5, and by a similar ratio each patron’s share is deter- 
mined. 

This testing is the only means of getting at the quality of 
milk and what'‘is practiced at the creamery may be done at 
home with the dairy herd. 

Each cow should be tested and there will be found in every 
herd one or two that do not pay for the food consumed. 

We cannot afford to keep in our herd such cows, for it is 
evident that they are kept at a loss, consuming food and not 
making butter enough to pay for it. 

Dairying like all other farming is subject to close competi- 
tion and the accepted law of the “survival of the fittest” ap- 
plies to this as well as to all progressive things. 

We must not keep cows that will not pay for food and labor, 
but must free ourselves of them and have none but good milkers, 
quality rather than quantity being considered. 

Could a regular scale be made out, putting in logical order © 
the most important things of a dairy herd, I should say: first in 
importance is breed. Food and care are so closely connected, 
being mutually dependent, that it would be hard to say which 
should be placed first. Good food and poor care or poor food 
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and good care are about equal; but as it is expected to have 
both goed food and good care, I would say second in the scale 
food, and third care. 

On these three factors, breed, food and care, together with the 
energy and enterprise of the farmer, depends the success or fail- 
ure of all who engage in the creamery industry, 

PLAN OF ORGANIZATION. 

It is a well known fact that no enterprise, however simple, 
can make even fair progress without some guide or head. 
Neither can a community expect to do anything in the Cream- 
ery business unless some of the enterprising men take the mat- 
ter in charge ; see to perfecting an organization of the farmers; 
electing a President, Secretary, etc., and appointing commit- 
tees to probe the whole subject to the core. 

No one plan that could be suggested would suit every com- 
munity; but the following is given, it being the way that we 
have succeeded in getting several organizations in different 
parts of the State. Have it generally understood that on a 
certain day, at a certain place and hour, those interested in the 
improvement of their interests are to meet to discuss the advisa- 
bility of engaging in the Creamery business. An energetic 
man should be made President of the organization, another 
made Secretary, and a committee should be appointed to as- 
certain the number of cows that can supply milk to the Cream- 
ery. This would complete the business of the first meeting, 
and another day for meeting should be appointed. Before the 
time of second meeting, the subject can be discussed privately 
by all the parties, while the committee appointed gets the 
necessary data in regard to the number of cows. The Secre- 
tary can inform the Station of the action of the organization, 
and if it is desirable on the part of the farmers and arrange- 
ments can be made at the Station, one of the Staff will go to 
the second meeting and give any assistance that can be ren- 
dered. Ifa company is formed, or if a private party desires to 
go into the business as an investment, the Station will, as I 
have said, send a man to any community in the State to adjust 
the machinery and stay in that community a month or so and 
instruct one whom the company may choose, in the art of 
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manufacturing Creamery butter, and in running a Creamery 
in first-class style. This assistance, it must be understood, is 
given free of all charge to the company or private party en- 
gaging in the business. 


WHAT IS THE ADVANTAGE OF A CREAMERY IN A COMMUNITY? 


We have given, in this Bulletin, all points that are essential 
to be known before starting in the Creamery business, Com- 
parisons have been made to bring before the farmer’s eyes the 
condition of agriculture in our own State. List and cost of ap- 
paratus for Creamery is given; plan of building suggested and 
to those who resolve to go into the business, the Station will 
send a man to adjust all machinery and instruct one whom the 
people may choose in the art of manufacturing Creamery but- 
ter. This we do free of all cost to the company or private 
party building the Creamery. 

Why do we put this whole matter before the farmers of our 
State? And why do we offer the services of the Station’s 
Staff free of all charge? Because we believe it to be one of the 
most important factors, should it be carried out, in solving the 
problem of redemption of worn out soils and the utilization of 
our hillsides. 

The assertion is made without fear of successful contradic- 
tion that in no enterprise can the farmers engage that will re- 
turn to them, in a shorter time, the capital invested than will the 
Creamery business. The mode of operation of a Creamery ex- 
plains how thisis. Suppose $500 is invested in dairy cows. This 
will purchase at least eight that will bear the record already 
given. Eight cows which will in one month produce, accord- 
ing to the foregoing figures, butter to the amount of $38.24 cts. 
and this is at the rate of 78 per ct. interest on investment. In 
what other business can our farmers engage that will pay sucl 
a per ct. on investment and declare a dividend each month? 

It has been stated by one of the leading men in Ontario, 
Canada, that the dairy industry has advanced the farming in- 
terests of that section far more than the people thought. Sev- 
eral countries have been nade productive and wealthy by in- 
creasing the fertility of exhausted soils, Farmers who had 
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bought poor lands had, by this system of utilizing the farm, 
increased them in value 100 per cent. By thus making these 
lands valuable $9,000,000° had been added to that country within 
one year and not one bushel less of wheat or other grains had 
been grown. Thusa direct gain, The industry had developed 
a market for the coarser products of the farm and a crop of 
oat straw was much enhanced in value. It also made provision 
for human food, which would otherwise be wasted. The 
farmer’s occupation is to produce everything for all his wants. 
In the dairy business, all these foods were utilized or made fit 
for human food. A man could live on straw or hay, so to 
spe ak, for these were converted into nutriment fit for use in the 
human body, and five times the population could be supported 
by dairying tnan by any other system of farming, In proof of 
this, it was found that dairy districts were more thickly popu- 
lated than where a mixed husbandry was practiced; thus, 
property in those sections increased in value anda permanent 
prosperity was established. Three-fourths of the food con- 
sumed came from dairy farming; beef, pork and poultry are 
mainly the outcome of dairy farraing. Allin all, dairy farming 
has done more for the country than all the emigration agents 
and speeches for many years. 

We would not have you believe that there is little labor con- 
nec ted with this style of farming; but on the other hand, wuold 
forewarn those who have any idea of engaging in this enter- 
prise, that with it is connected labor, and that of an intelligent 
character; but we do believe it to be the road to success where 
we are dependent upon the farm for our support. 
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THE SELECTION OF MILCH COWS. 


On the selection of milch cows depends largely the success or 
failure of those engaged in dairy farming. Before buying a cow, 
we must know exactly for what purpose she is to be used. To pro- 
duce milk for butter, to produce milk for cheese, or to produce milk 
for sale as rnilk. The above are three distinct classes, and fortun- 
ately there are cows in this State to fit each cliss. 

If the object 1s to supply milk to creameries, it is to the owner’s 
advantage to procure cows that will yield milk rich in fat. “Qual- 
ity rather than quantity” being considered, If the object be to 
supply milk to a cheese factory, milk rich in casein or cheesy matter 
should be sought, and quantity as well as quality should be con- 
sidered. If the object be the delivery of milk to private consum- 
ers, it is desirable to keep well up to the standard of good milk, 
which by analysis is found to be: 

Water 87.5 per cent. 

Fat 3.4 per cent. 

Ash .7 per cent. 

Casein 3.9 per cent. 

Sugar 4.5 per cent. 


Total 100. per cent. 

The object of this bulletin, however, is to deal principally with 
the selection of cows for supplying milk to creameries, where butter 
is the main product of manufacture. 

No one will deny the statement that it costs no more to keep a 
good cow than to keep a poorer one. We would strive to impress 
upon the minds of the farmers the superior velue of good, over bad 
cows, and to that end is given points to guide in the selection of 
the best. 

There are no set rules to be followed in the selection of a butter 
cow, but a combination of good points is to be looked for that shows 
the capacity of the animal for producing milk rich in fat. In work- 
ing with the native cattle of our country, there exists two serious 
difficulties. 

Ist. The average low capacity for yield in butter. 

2nd. The uncertainty of results in selecting stock that has never 
been tried. 
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The fact that “like produces like” is well known. In standard 
breeds of dairy stock, where both rire and dam are from a strain of 
fine milkers, we seldom fail to procure a good cow, but with the na- 
tive cattle no reliance can be placed on either sire or dam, as the 
bad qualities of ancestors may appear in the offspring at any time. 
The above difficulties, though radical, can be overcome in part by a 
few years of careful selection and breeding. It will take much 
time to rear a good dairy herd, and even then, there is not the abso- 
lute certainty of producing good milkers as there is in the old and 
well established breeds. ‘To purchase a thoroughbred herd of cat- 
tle is out of the reach of many of our farmers. Ia the absence of 
the thoroughbred, however, the next best method to be pursued is 
to procure a thoroughbred male of the breed decided upon as_ best 
for the purpose intended, and by a system of proper s»lection, and 
grading from the native cow, a fair line of milk and butter cows 
can be produced. We are dependent upon the native stock of the 
country, and by proper and judicious handling of these we believe 
more profit can be realized than from the sale of the usual standard 
crops, sheep, or beef cattle. _ 

In the selection of milch cows, as has been said, no definite cri- 
teria can be given, but good cows possess certain points that seldom 
lead one astray, and the greater number of points that can be found 
combined will indicate with more certainty the capacity of the ani- 
mal at the pail. 


Points Usually Possessed by Good Milch Cows. 


First, and of prime importance is that she should be descended 
from a line of good milkers. Head, small; muzzle, fine; nostrils, 
flexitle and expanded; face, long, slender and dishing; mouth, 
large; lips, thick and mild in expression ; horns, of any shape, deli- 
cate and waxy; ears, long and thin with a few soft, silky hairs on 
inside where skir is of a decided yellowish color; neck, thin and 
small where it joins head; chest, deep, indicating well formed re- 
spiratory organs; back. broad and level; belly, large and well 
ribbed ; low flank ; thigh, wide but thin ; legs, short, standing well 
apart ; large milk veins; udder, loose, large, soft, pliable, square in 
form, or nearly so, projecting well out behind the legs; four good teats 
not too large, set wide apart and pointing slightly outward; skin, 
loose and mellow, and of yellowish color; hair, fine, thick and 
glossy; disposition, quiet; milk-mirror or escutcheon (explained 
further on) well marked, being free trom patches or tufis of down- 
growing hair. 

No two men of a section rarely ever decide upon the best breed 
of stock for the dariy, unless the two are accustomed to handling 
the same, We are apt to consider best that which we have 
the longest uced and to what we are most accustomed. To name 
the breed that would be most remunerative to farmers of the differ- 
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ent sections of this State would be impossible, because too many 
points of difference exist in the different parts of the State. The 
pasture that would keep well one breed might not half keep another. 
Small cows can travel over much more steep and rough ground 
than can larger ones, and if pasture is scant, the smaller cow would 
stand the better chance of obtaining more food. 

Large cattle are bred where there is an abundance of good food, 
and they require it wherever they are kept or they will decline. 
Smaller cattle, accustomed to more moderate fare, do well on moder- 
ate pssture. ‘ Stock shou'd be transplanted from good to poor land 
no more than should trees.” 


Eeplanation of Escutcheon or Milk-Mirror. 


In the selection of milch cows, no part of the body offers surer 
signs of the animal’s capacity at the pail than does the escutcheon 
or milk-mirror, and adjoining parts. 

Guenon, a Frenchman, was the first to notice the connection of 
the milk producing organs with “certain external marks on the 
udder and parts above it, or prenium, extending in some cases, as 
far up as the vulva, as low down as the hocks and spreading to a 
greater or less extent out on the buttock.” These external marks 
were given the name of escutcheon or milk-mirror. They are known 
by the hair upon them growing in an upward direction, while that 
of the rest of the body grows downward. 

There are many different forms of escutcheon, and each has its 
special significance. Guenon first classified them in such a way, 
giving the value of each form and siz2, that he could, by simply 
looking at the escutcheon, tell the capacity of the animal, the quality 
of the product, and the length of time sbe would remain in milk. 
His classification, however, which consists of more than seventy 
classes, sub-class, ete., is entirely too complicated to be used to ad-' 
vantage and it has been discarded by many of the most learned as 
tco tedious and complicated for general use. 

While the escutcheon is almost a correct guide, there are excep- 
tions where cows with scarcely perceptible escutcheons are fairly 
good milkers, and elso cows with well developed escutcheons, cov- 
ering a great amount of surface, are poor milkers. 

The milk vessels are found beneath the upturned hair about the 
udder ; hence, the greater number of milk veins, the greater the 
extent of upturned hair, and vice versa; the larger the escutcheon 
the greater the number of milk veins; hence the greater the yield 
of milk. In other words, as the veins are beneath the escutcheon, 
we judge their number by the extent of the escutcheon. The es. 
cutcheon is usually determined by a perceptible ridge formed by the 
meeting of the hair growing in different directions. When not 
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being drawn, it will determine the position of the escutcheon by 

ae ta the hair growing in the opposite direction from the moving 
and, . ; 

Fat covers many faults, and care is to be exercised in examining 
escutcheon as to the condition of fat of the perineum; and also the 
fullness of the udder ; as a fat cow, or a distended udder shows a 
larger escutcheon than there.really is, 

By Flint, there is a division of the escutcheon into upper and lower 
tufts. The upper tufts are small in comparison with the lower. 
and are set in close proximity to the vulva, as seen at “S,” Figs 
38, 39 and 40. These tufts appear on cows belonging to poor milk 
stock, but are seldom seen on good milch cows. The tufts consist 
of small parts of upturned hair, and show the continuation of flow 
of milk. The larger these tufts are, the shorter the milking pe- 
riod. These tufts are not escutcheon, and are easily distinguished 
by the bands of hair, as shown in Figs. 38 and 40. The lower 
tufts are divided into two parts. Ist. Mammary, or the part cov- 
ering the milk glands, thigh andlegs. 2nd. The perinean, or the 
part. extending over the perenium proper. The classification of 
Magne seems the most simple and accurate. As we have it from 
Flint, he divides all cows into four classes follows: 
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Ist, very good ; 2nd, good; 3rd, medium; 4th, bad. 

In the first-class is placed cows both parts of whose milk mirror, 
the mammary and perinean, are large, continuous and uniform, cov- 
ering at least a great part of the perineum, the udder,the inner surface 
of the thighs, and extending more or less out upon the legs, as in 
Fig. 33, with no interruption, or if any, small ones which are oval 
cane and situated on the posterior face of the udder, Figs. 33 
and 35. 

Such mirrors are found on most very good cows, but may also be 
found on cows which can scarcely be called good, and which should 
be ranked in the next class. But cows, wheter having very well 
developed mirrors or not, may be reckoned as very good, and as 
giving as much milk as is to be expected from their size, feed, and 
the hygienic circumstances in which they are kept, if they present 
the following characteristics : 

Veins of the perineum, large and if swollen, and visible on the 
exterior, as in Figs. 35, 38, or which can be easily made to appear 
by pressing upon the base of the perineum; veins of the udder, 
large and knotted, milk-veins large, often double, equal on both 
sides, and forming zig-zag under the belly. 

To the signs furnished by the veins and by the mirror may be 
added also the following marks: 

A uniform, very large and yielding udder, shrinking much in 
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milking, and covered with soft skin and fine hair ; good constitution, 
full chest, regular appetite and great propensity to drink. Cows 
rather inclining to be poor than fat. Soft, yielding skin, short, fine 
hair, small head, fine horns, bright sparkling eye, mild expression, 
feminine look, with a fine neck. i 

Cows of the first class are very rare. ‘They give, even when 
small in size, from ten to fourteen quarts of milk a day, and the 
largest sized from eighteen to twenty-six quarts a day, and even 
more. Just after calving, if arrived at maturity and fed with good, 
wholesome, moist food in sufficient quantity and quality, adapted 
to promote the secretion of milk, they can give about a pint of 
milk for every ten ounces of hay, or its equivalent, which they eat. 

They continue in milk for a long period. The best never go 
dry, and may be milked even up to the time of calving, giving 
from eight to twelve quarts of milk a day, But even the kest 
cows often fall short of the quantity of milk they are able to give, 
from being fed on food that is too dry, or not sufficiently varied, or 
not rich enough in nutritive qualities, or deficient in quantity. 

The second class is that of good cows, and to this belong the best 
commonly found in the market and among the cow-feeders of cities 

They have the mammary part of the milk-mirror well developed, 
but the perinean part contracted or wholly wanting, as in Figs. 34 
and 37; or both parts of the mirror moderately developed, or 
slightly indented, as Figs. 835and 36. Figs. 38,39, 40 and‘41 be- 
long also to this class in the lower part; but they denote cows 
which, as upper mirrors, S S S, indicate, dry up sooner when again 
in calf. hares: 

These marks, though often seen on many good cows should be 
considered as certain only when the veins of the perineum, form 
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nder the skin a kind of network, which, without being very ap- 
arent, may be felt by a pressure on them; when the milk veins 
n the belly are well developed though less knotted and less prom- 
nent than in cows of the first class ; in fine, when the udder is well 
leveloped, and presents veins which are sufficiently numerous 
hough not very large. ‘ 

It is necessary, then, as in the preceding class, tohave a mistrust 
yf cows in which the mirror is not accompanied by large veins, 
[his remark applies especially to cows which have had several 
valves, and are in full milk. They are medium or bad, let the milk 
nirror be what it may, if the veins ef the belly are not large, and 
bose of the udder, apparent. 

Small cows of this class give from seven to ten or eleven quarts 
of milk aday, and the largest from thirteen to seventeen quarts. 
They can be made to give three-fourths of a pint of milk, just after 
calving for every ten ounces of hay consumed, if well cared for and 
fed in a manner favorable to the secretion of milk. They hold out 
long in milk when they have no upper mirrors or tufts. At seven 
4 eight months in calf, they may give from five to eight quarts a 

ay: 

The third class consists of middling cows, When the milk mir. 
ror really presents only the lower or mammary part slightly de- 
veloped or indented, and the perinean part contracted, narrow and 
irregular, as iu Figs. 42 to 47, the cows are middling. The udder 
is slightly developed or hard, and shrinks very little after milking. 

The veins of the perineum are not apparent, and those which run 
along the lower sides of the abdomen are small, straight and some- 
times unequal. In this case, the mirror is not symmetrical, and the 
cow gives more milk on the side where the vein is largest. 

These cows often have large heads, and a thick and hard skin. 
Being ordinarily in good condition, and even fat, they are beautiful 
to look at, and seem to be well formed. 

Cows of this class give, according to size, from three or four to 
ten quarts of milk. They very rarely give, even in the most favor- 
able circumstances, half a pint for every ten ounc’s of hay which 
they consume. The milk diminishes rapidly and dries up wholly 
the fourth or fifth month in calf. 

The fourth-class is composed of bad cows. As. they are ordina- 
rily in good condition, these cows are often the most beautiful of 
the herd and in the markets. They have fleshy thighs, thick and 
hard skin, a large and coarse neck and head, and horns large at the 
base. 

The udder is hard, small and fleshy, with a skin covered with 
long, rough hair. No veins are to be seen either on the perineum 
or the udder, while those of the belly are very slightly developed, 
and the mirrors are ordinarily small, as in Figs. 48, 49 and 50. 

With these characteristics, cows give only a few quarts of milk a 
day, and dry up a short time after calving. Some such can scarcely 
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nourish their calves, even when they are well cared for and well 
fed. 

The escutcheon will be found developed partly on all cattle, and 
it is found extremely valuable in judging young heifers intended 
for the dairy, or males to be used in grading the herd. 

In bulls the escutcheons are always smaller, but are classified as 
they are in cows. 

The escutcheon will be found formed on calves at birth, and in 
judging calves or heifers, the foregoing remarks will apply to them. 
It is needless to say that the size of the animal must in all cases be 
an important point to consider. 


nm von Methods Used in. Determining Age of Cattle. 

“One of the most necessary attainments of a good judge of live 
stock is to be able to determine, the age of animals. With dairy 
‘cows, the age.is quite an important point to be considered, for 
one does not care to purchase a cow whose capacity for secreting 
milk is decreasing... The cow, is considered to have reached the 
pride of life at about ten years of age, and from that time there 
is usually a falling off in the milk supply. This rule, however, is 
not’ universal; for'cows well kept have been known to give their 
usual’ quantity of milk in the fiftéeuth year. 

- Quite a customary way of determining the age of cattle is by 
means of rings which are formed annually on the horns. These 
rings are not correct guides at-all ages, but may indicate approxi- 
mately the age between the third and tenth years. The horn is 
-perfeetly smooth until'the third year, when a ring is formed at 
its.base.. ‘A ring thereafter occurs annually, and by adding two 
years to the number of rings‘upon’ the horh, the age may be de- 
termined. ‘The above is the case when the formation of'rings has 
been uniform, but so liable are these formations:to abnormal 
growths that no accurate dependence can be placed upon the 
system, » : Sti | 

The. teeth, however, afford the most accurate means within our 
possessession of determing the age where no record has been pre- 
served. Thecalfat birth, or soon a‘ter, has two front teeth, termed 
nippers, first middle teeth, or incisors, as shown in plate 1. In 
two weeks after birth, a tooth has appeared on each side of the 
middle teeth already formed. , These are termed second middle 
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teeth (plate 2) and during the third week, there appears a tooth 
on each side of the last teeth formed (plate 3) and by the fourth 
week, usually, the mouth is full, as shown in plate four. These 
teeth of the first month are not permanent, but are very suft, and 
are gradually worn off and absorbed to give place to the forma- 
tion of a new and permanent set. 

After the calf has attained age sufficient to admit of partaking 
solid food, the teeth begin to wear off very rapidly, and the 
amount of wearing indicates the length of time they have been 
used. It will be found that the center pair of the first teeth that 
appeared are the first to begin to wear, the wearing beginning on 
the inner line of the teeth. In many cases, the wearing has be- 
gun before the appearance of the last pair of temporary teeth. 
From six to eight weeks old, the teeth still remain sharp upon the 
outer edge. The wearing extends gradually outward from the 
center pair, and at about the age of four months, the entire set is 
worn so that it presents a decidedly flat appearance. The cen- 
ter being flattened more than the outer. After the age of four 
months, a shrinkage or absorption of the teeth setsin and they 
’ are diminished in size, thus becoming separated, as well as be- 
coming more and more flattened. From five to eight months of 
age, the teeth appear as in Plate 5, while in plate 6, may be seen 
the representation of the teeth at ten months. At twelve months 
ora year, the teeth are much smaller, are still contracting, and 
are worn down, as shownin plate 7. At the age of fifteen months 
(plate 8) the outer teeth are worn to one-half their size, while 
the inner are still smaller. 


ONE YEAR. FIFTEEN MONTHS. 
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During the time occupied in the shrinking of the first set of 
teeth, the permanent ones have been slowly growing, and as the 
first pair that appeared in the mouth are absorbed or pushed out, 
a second, but permanent pair, appears in the place of the first, 
and are known as the first pair of permanent incisors. A repre- 
sentation of the mouth at this period is shown in plate 9. ‘‘This 
plate also represents the internal structure of the lower jaw-bone, 
and the process of the formation of teeth. Fig. 1. on the plate 
represents the first pair of permanent teeth appearing in the 
mouth. Fig. 2, the second pair about to push through the gum. 
Fig. 3, the third pair just forming.” Attwenty months, two pairs 
of teeth are in the mouth, while at two years the moutu appears 
as shown in plate 10. The growing of the third and fourth pair 
of teeth require one year each, while the same time is required 
for the third and fourth pair of temporary or milk teeth to he- 
come absorbed or pushed ont. At three years the teeth are rep- 
resented in plate 11, while at four years all of the teeth have 
made their appearance, and the mouth is full. At three years of 
age it will be noticed by the plate that the teeth have begun to 
wear off. At four years the wearing has extended to the second 
pair of teeth, while in the fifth year the three middle pair of 
teeth are worn down so that a dark line appears at the center ot 
the first middle pair along the line of harder bone structure. 
The fourth or last pair of teeth at this age are worn slightly. 
From five until seven years no decided changes occur, and we are 
only to be guided by the extent to which the dark line has ad- 
vanced in the outer teeth. The line may be very decided, and 
easily seen, or it may be so dim that it requires care to detect it. 
At seven years the line will usually be found to have extended 
across the entire set, but this depends upon he character of food, 
care, etc., to which the animals have been accustomed. 

The shrinking or absorption that took place with the temporary 
teeth takes place also with the permanent set, but much more 
slowly, and at eight years, the first or middle pair of perma- 
nent teeth have contracted so that they are decidedly smaller 
than the others. In the tenth year, this contraction is extended 
to the third pair of teeth, and the dark line becomes less visible. 
At twelve, the whole set is smaller than formerly, while the dark 
lines are very indistinct in all but the last or corner teeth. Be- 
yond this point, there is no certainty, but the wearing continues 
until the teeth are worn down to the gums. © 


Nors.—The cuts used in illustrating this Bulletin and also parts of explanation 
thereof are taken from Chas. L. Flint’s work on “ Milch cows and Dairy Farming,” 
published by Messrs, Lee & Shepherd, of Boston, Mass., to whom I am indebted for the 
loan of the plates. 
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MILK. 


Milk must be relied upon by the dairy farmer as his chief source 
of profit, to be sold either as fresh milk, as cream, as butter or 
theese. The great mass of farmers are so located that it will not 
92 profitable for them to attempt to sell the milk or cream as 
such, and in order to make the products of the cow marketable, 
they must be converted into either butter or cheese. 

The milk supply of creameries varies in composition through a 
relatively wide percentage ; dependent partly upon causes clearly 
inderstood, such as breeds of stock, age of animals, period of 
actation, character of food, etc., and partly upon conditions with 
which we are yet unfamiliar, such as nervous condition of the 
inimals, constitutional peculiarties, conditions of health, etc. 

The average composition of unadulterated milk is given as: 


VARIATIONS. 

Average. Minimum, Maximum. 

Water, 87.5 perct. 8. perct. 90. per ct. 
Dry substance, 12.5 4 10. ss 15; 3 
Total (Casein, 3.2 i 2. 4.5 ee 
Protein <Albumen, 0.6 hi 0.2 fs 0.8 oo 
Matter. (Lactoprotein,* 0.1 : 0:08: == 0:33. 
Milk sugar, 4.5 ; 3. ny 6 BY 
Butter fat, 3.4 is 2. ey 6. se 
Specific gravity 1.031 —“ 1.029 “ 1030 
Ash, 9.7 3 0.6 - 0.9 ce 


The milk delivered at our station creamery gave the following 
tests for butter fat for the first six month: 


May, 3.95 per cent. fat. 
June, 4,21 per cent. fat. 
July, 4.06 per cent. fat. 


August, 4.18 per cent. fat. 
September, 4.26 per cent. fat. 
October, 4.28 per cent. fat. 


BUTTER. 


For the present we discuss only the production of butter, and 
by butter we mean the mechanical mixture of fats produced by 
causing the fat of milk to coalesce into masses of sufficient size to 
be readily collected and separated from the milk. This is ac- 
complished by submitting the milk at the proper temperature to 
violent agitation. Approximately butter consists of 80 to 90 per 
cent. of butter fat, 2 to 7 per cent. of salts, 1-2 to 3 per cent. of 
curd, 8 to 15 per cent. of water. 


*Doubtful. 
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WATER IN BUTTER. 


It is an easy matter for butter to have such a large quantity of 
water intermixed with it, that it may amount to an adulteration. 
It isclaimed that as much as 60 per cent. of water can be introduced 
into butter and the whole sold as butter. It is not an uncommon 
thing for the country butter to come into the markets in the sum- 
mer time with as much as 30 per cent. of water mixed with it. 
This mixing of water with butter, or the imperfect extraction 
of water from butter, has an important bearing upon the sub- 
ject of determining the butter producing capacity of cows, and 
also of judging the quality of butter upon the market. 


At-our Station Creamery after the butter isin the granulated 
state, itis our habit to allow it to drain until all of the wash water 
that will do so, drains out. This usually requires about fifteen 
minutes. It is then placed upon the butter worker, and fine dairy 
salt added in the proportion of 14 ounces to a pound of 
butter. The butter is then worked rapidly, and from 10 to 20 per 
cent. of the original weight of the butter is worked off as salt 
water. Our Creamery butter, when placed upon the market con- 
tains from about 8 to 12 per cent of water. 


LOSS IN HANDLING BUTTER. 


The nature of butter precludes the handling of it without some 
loss. This occurs in transferring from one vessel to another, in 
working and printing the butter and in failing to secure 
all of the butter from the milk or cream churned. The 
latter has been, up tothe present time, one of the principal 
Tigi of loss, and few have taken time to estimate the extent 
of it. 

Prof. OC. A. Wulff of the Indiana Station has figured this out, 
and we incorporate, herewith, a quotation from him upon this 
subject. (See Dairy World Vol. 8, No. 6, Page 233.) 


“The fat in milk depends principally upon three particulars, 
Savas 
_ The time after the dropping of the calf, the food and breed, but 
in all controlling fat, we must consider how great a result is to be 
credited to the influence of very small differences. 

For instance, we will give the prices of the fat in the milk, 
quoting 1 lb. butter equal to 30 cts. 
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LOSS OF BUTTER FAT, PER 100 LBS. MILK. 


Ad of ‘ead Ces Lbs, butter. Cents. 
0.05 0.06 1.8 
0.10 0.12 3.6 
0.15 0.18 5.4 
0.20 . 0.24 i 
0.24 ~~ SOSt 10.8 
0.25 0.30 9.0 
0.30 0.36 10.8 
0.35 0.42 126 
0.40 0.48 14.4 
0.45 0.54 16.2 
0.50 0.60 180 
0.55 0.66 19.8 
0.60 0.72 21.6 
0.65 0.78 23.4 
0.70 0.84 25 2 
0.75 0.90 27.0 
0.80 0.96 28.8 
0.85 1.02 306 
0.90 1.08 32.4 
0.95 1.14 34.02 
1.00 1.20 36.0 


Before using these figures, we must remember that in the skim- 
mi.k is always left some fat, differing in amount, according to dif- 
tering methods of skimming. By use of separators not more 
than 0.16 per cent. of fat is left in the skim-milk. The butter- 
milk contains about 0.06 per cent. of fat, making 0.22 per cent. 
of fat in the milk that is not to become butter.* If, therefore, of 
your cows yielding an average 6,000 lbs. of milk a year there is 
one that gives, for instance, 2 57 per cent. and another giving 3.82 
per cent. of fat on the average, the former pays for her food and 
care as follows: 2.57-0.22 equals 2.35 per cent. fat gives 2.82 lbs. 
(2.35 lbs.?) butter per 100 lbs. milk, and per vear 169.2 lbs. (141. 
lbs. ?) butter equals $50.76 ($42.30). The latter gives milk with 
3 82-0 22 equal 3.60 per cent. of fat becoming butter or 4.32 Ibs. 
(3.69?) lbs. butter out of 100 lbs. milk and per year 259.2 lbs. 
butter (216 lbs?) equal to $77.76 ($64.80 ?).” 

* Mr. Wulff has made amistake in his calculations,unless they 
be based upon other figures than those given in the article quoted. 
It is possible that he has passed from the percentage of butter- 
fat to product of marketable butter. As I understand it, 2.35 per 
cent. of fat is theoretically equal to 2.35 lbs. of butter per 100 Ibs 
of milk, instead of 2.82 lbs. of butter as given by him. The second 
cow would, according to this, make 3.60 lbs of butter instead of 4.32 
lbs, asstated by him. I, therefore, quote his language, but sub- 
stitute the figures which agree with the chemical analysis of the 
milk, 
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The difference between the revenue of these two cows, a year 
is $22.50. The average difference in fat of their milk equals 1.25 
percent. Fora herd of ten cows, it makes $225 a year, and for 
100 cows the yearly loss is $2,250, if the average yield of fat in the 
herd is 2.57, when it could be 3.82 per cent—a sufficient reason, we 
think, for the proprietor and breeder to know not only his herd, 
but also each individual, as to its fat producing ability. 

It will be seen by the above that he calculates that a separator 
may lose as much as 0.16 per cent. of thé fat in the skim-milk, 
and that buttermilk will contain about six-hundredths-per cent. 
of fat, making a total loss of 0.22 per cent of fat due to inability to 
properly extract it from the milk. 

The average loss of butter fat in skim-milk at this station dur- 
ing the months of July and August was 0.19 each, and in the 
buttermilk for July it was 0.57 per cent., and for August 0.47 per 
cent. We were churning ripened cream. It should be remem- 
bered that this, however, is not 0.76 and 0.66 respectively of the 
whole milk. The 0.19 per cent. is of the whole milk, while the 
0.57 and the 0.47 per cent. are percentages of the cream separat- 
ed, or percentages of 1-5 of the whole milk. For example, sup- 
posing we sre handling 1000 lbs. of milk. There would be about 
800 lbs. of skim-milk containing 0.19 per cent. of fat equal to 1.52 
lbs. of butter, while the 200 lbs. approximately, of buttermilk. 
would contain in July 0.57 per cent. of fat, or 1.14 pounds of but- 
ter, and for August 0.47 per cent. of fat, or 0.94 lbs. of butter. 
This makes a total loss of butter fat per 10U0 lbs. of milk for 
July of 2.66 lbs., and for August 2.46 lbs., equivalent to 0.26 per 
cent. and 0.24 percent. ofthe whole milk. This may appear un- 
necessarily large at first thought, but when we remember that 
this number is multiplied by five, or more where the milk is 
handled as it ordinarily is at the farm houses, we may consider 
it a material advance. It is confessedly much too large, but was 
about as well as could be done until some improvement in hand- 
ling or churning milk was made. 

In order to save this wastage. and also to secure butter of bet- 
ter keeping qualities, we endeavored to churn sweet cream. We 
also have a demand for sweet cream butter, which necessitates 
our churning it regularly. This, however, entailed a loss of 
about ten per cent., and frequently as high as fifteen per cent. of 
the cream which passed off in the buttermilk unchurned, unless 
the churning was carried so far as to damage the quality of the 
butter. The churning of sweet cream in the past has always met 
with this objection. : 


NEW PROCESS OF HANDLING CREAM. 


The cream, as it comes from the separator, is a mixture of irreg- 
ular composition, and in churning some portions of it usually 
unite and granulate before other portions of it are ready to pass 
into butter, so that the result has been that either too small a 


146 


yield has been secured, or the quality of the butter has been 
spoiled to increase the yield. A.number of efforts were made by 
us to overcome the difficulty by attempting to regulate the tem- 
perature, revolutions of the churn, by drawing off the milk after 
the granulation first took place, and churning the remainder sep- 
arately, etc., until at last our creamery-man'struck upon the idea 
of running the sweet buttermilk through the separator. This 
takes out all the unchurned cream and leaves a skimmed butter- 
mi'k containing less than 1~I0, generally scarcely a trace of butter 
fat in the skimmed buttermilk. ; 


Our separator is now run by our creamery-man, Mr. A. C, Ma- 
gruder, so that itis the rarest thing that an appreciable amount 
of fat is left in the skim milk. In fact, by our process here we 
now usually fail to detect more than a trace of fat present in the 
skim-milk. 


METHODS OF ANALYSIS. 


We have used as methods of testing Short’s method, the lacto- 
butyrometer and Jactocrite. Some may be skeptical as to the re- 
sults secured by the first two. We believe, however, that all will 
admit that the lactocrite works as closely as the most careful 
chemist can work by the gravometric method. 


VARIATION OF TESTS. 


During the month of July, we carried through our tests of milk 
by the lactocrite, Short’s method and by the lactobutyrometer. 

The averages for the month were as follows: 

-Lactocrite 4.08 per cent. 

Short’s method 4.05 per cent. 

Lactobutyrometer 4.06 per cent. 


This is the average of about 150 analyses of the same samples 
of milk. 

During the month of August these stood as follows: 

Lactocrite 4.25 per cent. 

Shori’s method 3.98 per cent. 

Lactobutyrometer 4.52 per cent. 


This month Short’s method is out of line owing to the quality 
of tubes supplied by Cornish, Curtis & Greene. Itis only a de- 
lusion to apply any test with imperfect or improperly graduated 


apparatus. 


As before stated, by running the separator with more care, it 
was found that we could skim the milk to within 1-10 of 1 per 
cent. as is shown by the following record : 
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Oct. 30, Skim-milk blank. 
4 


Nov. 5, , 
3 8, i es 
«“ 9. % 6 
66 16, 66 ss 
66 18, (a4 66 
(<4 19, GC (74 
(a4 20, 73 (7 
ce al (55 66 
(79 22, 66 be 


The sweet cream buttermilk before separation contained : 


Per cent. of fat. 


October 30, 1.543 


: 31, 7.514 
November 4, 1.441 
a 9, 1.548 
r 14, 2.563 
¢ 19, 1.747 
20, 2.461 
Se 21, 1.548 
se 22, 1.951 


After separation, it contained less than 0.1 per cent. 
or is blank as follows : 


Per cent of fat. 
October 30, Blank 
ce 31 66 
November, 4, “ 
a3 ; 


66 14, Gb 
its 19, eG 
66 20, ce 
66 any 66 
CN 


The above constitutes a series of tests made after our arrange- 
ments for controlling the temperature and flow of milk into the 
separator had been perfected. 


NEW METHOD OF CHURNING SWEET CREAM. 


By this process, it will be seen that the milk is skimmed by the 
separator until the butter fat is extracted almost to within the 
limits of chemical analysis. The quality of the butter is main 
tained and it is all handled in the granulated condition just as if it 
h.d been churned in the usual way. 

The milk at the Creamery is delivered sweet every morning, 
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and embraces the evening and morning milkings. When the 
weather is sufficiently werm to cause the milk to sour, the milk- 
ings are brought to the Creamery in separate vessels. The milk 
as delivered by the farmers is immediately run through the sepa- 
rator, and about one-fifth thrown out as cream. The other four- 
fifths is taken home by the farmers as skim-milk. As soon as we 
are done separating, the cream is cooled to from fifty to fifty 
five degrees to remove the animal heat and reduce it to the pro- 
per temperature for churning. It is then put into a Blanchard 
revolving churn and churned at from thirty eight to forty revolu- 
tions to the minute until the butter granulates in the 
usual manner; when the churn is stopped, the butter milk drawn 
off and again run through the separator, as mentioned before. 


EXACTNESS OF THE WORK. 


We do not claim that we scecure as butter every particle of fat 
in the milk. Our tests, however, indicate to us that we are work- 
ing by this process to within the limits of error in chemical anal- 
yses and closer than it is possible for us to work by the ordinary 
system of churning. It remains tc be tried in other Creameries 
and tested in other laboratories as to whether the process is wor- 
thy of general acceptation. With us it has worked well. 


DIFFICULTIES IN BUILDING UP A SELECT TRADE. 


Great difficulty was experienced in finding a market for our 
product at the iime of starting. On starting, shipment after ship- 
ment of butter to commission merchants in the East and to other 
large cities was sold to them at reduced rates, and our butter con- 
demned by them as may be seen by the following letters. We 
were then churning ripened cream. 


PHILADELPHIA, May, 18, 1889. 
Dear Sir: 

I shall be glad to handle the product of your creamery, but 
can only do it to your advantage and satisfaction and mine when 
you make a uniformly good article and send regularly. You may 
not know that it takes a little time to get a good trade on butter, 
or rather on a particular mark of butter. At this present time, 
which condition will continue, no doubt, until perhaps July, the 
state of the butter market is quite unsatisfactory both as to price, 
which is low, and to movement which is slow, and one can not 
get the top price for an article, however good, that is received only 
occasionally. 

My commission cn solid packed butter is 5 per cent. On pound 
or half pound prints it is 2 ets. per pound. 

I shall be pleased to hear from you by letter and shipment and 
will do the best I can for you. 


Respectfully yours, 
Bae no “0. W. W.” 
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PHILADELPHIA, June 13th, 1889. 
Dear Sir: 

Your butter is sweet, but appears to lack flavor and does not 
vive our customers satisfaction. Of course, our customers will be 
judges of what will suit them. 

: Yours truly, 

ee 


PHILADELPHIA, June 4th, 1889. 
Dear Sir: 

The tub of butter was received from you on the 23rd of May. 
We placed it in our refrigerator when it came in and we have had 
such an overstocked and unsatisfactory market since that we have 
‘never taken it out or offered it. Your butter is not strictly fine, 
and will not compare with our fine makes. Fancy Elgin Cream- 
ery is selling at. 17 and 18 cents, and average receipts not over 
14 and 15. Will send you account of sales and check when sold. 
We look for a better condition of affairs soon. 

Yours respectfully, es 
~ 6 3s) 


PHILADELPHIA, June 25th, 1889. 

DEar SIR:  o 

We enclose you account of salesof the tub of butter received 
May 28rd, and check to balance. We regret that we can not re- 
turn you amore satisfactory account of this sample tub, but-our 
_ market has been in a very unsatisfactory condition for some weeks, 
with receipts very heavy and no butters except those showing 
fancy quality and No. 1 keeping quality have brought full prices. 
This quality your butter lacks. Infact, we have never had any 
from West Virginia that would fill requirements. 

We shall always be pleased to receive your shipments, and, as 


a ruleour account sales and remittances are very prompt. 
OH) 9 


WHEELING, W. Va., May 23, 1889. 
Dear SiR: 

Please find, enclosed, check in payment of butter received from 
you. We disposed of this lot of butter, but have come to the con- 
clusion, that we can not handle any more of it at» present, so 
please do not send us any.more of it unless we order. Country 
butter is so cheap that creamery butter has very small sale. 

Regretting that we cannot use your product, we remain, 

Yours truly, 
Oe Wee 


Batrimors, Mp., May 22, 1889. 
Dzar Sir: 
Please find, enclosed, statement of sales. Do not ship us any 
more butter. We are full just now. “Pre Se 
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We are fully aware that any one in looking over these letters 
would receive the impression that we were not making a good 
quality of butter, and that is evidently the impression that the 
commission merchants intended to make. These letters are 
quoted to show the difficulties with which a new creamery may 
expect to contend. 

The creamery business is like any other business, in that those 
conducting it mustestablish for it a good name. When a cream- 
ery begins business, its managers must expect to be met by this 
difficulty. The commission merchant has no interest in the 
creamery further than he can make it a source of profit to him- 
self, either directly or indirectly, and the creamery dealing with 
him may expect a regular series of complaints similar to those 
above given. The truth of the matter is—we were shipping those 
merchants, as pure and excellent butter as can be made from the 
average milk delivered at a creamery, and we have every reason 
to believe that it reached them in good condition. It was a new 
enterprise, however, and we were naturally supposed to be quite 
sensitive to such criticisms. This, of course, would give ground 
for selling at less than the price of “fancy creamery.” I doubt 
whether any creamery without an iron-bound contract for a regu- 
lar delivery of so much butter per week the year around can get 
the average commission merchant to acknowledge that it is ship- 
ping to him a fancy product. It is human nature to buy as cheap 
and sell as high as possible, and it is wonderful how this phase of 
it develops when the creamery is located several hundred miles 
away from the city in which the butter is sold. 

The privacy of business transactions prevents us from quoting 
from jetters commending the butter, and for that reason alone we 
withhold them. They are, however, on file at our office and can 
be seen by parties interested. Suffice it to say that our butter is 
now daily upon the tables of the highest officers in the country, 
and in private cars and used by the families of railroad magnates 
and some of the most distinguished men of our nation. 


DIFFICULTIES TO BE OVERCOME. 


We found it impossible at first to enter into contracts with any 
of the hotels, or railroad eating houses or commission merchants 
to handle our product. We entered the field with the reputation 
of the butter of the State as bad as it cquld be; with a market to 
develop, and with all of the diffculties connected with hand- 
ling and shipping butter to overcome. The confidence of 
the farmers was to be gained; the doubts in the minds of 
the Board of Regents were to be removed; the imper- 
fections incident to the organization of the enterprise were 
to be overcome, and. with it ali insufficient facilities for 
storing and packing the butter, to hold it for a favorable 
market. Our local market was crushed by hundreds of pounds 
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of country butter being delivered in the city which, run the price 
of country butter down to six cents per pound, and a drug 
upon the market at that. 

At this stage in the enterprise, we made an effort to secure a 
market for cream in the ice cream saloons. We tried it in Wheel- 
ing and in a number of the railroad towns without success. We 
made an effort to secure a portion of the cream and milk trade at 
at Deer Park, but without success. At last an ice cream dealer 
in this city was induced to try our product, and it was soon found 
that no better ice cream could be made in the State than he was 
producing from our cream. This soon gave us an outlet for a 
portion of our product; and relieved the pressure upon our butter 
market. The farmers by their own bad management completely 
crushed the local market so that in a short time the butter 
market in the town was almost free from country butter, 
which ceased to come on account of the low price, and our 
local trade returned to us. A few parties of prominence were 
induced to try the butter and use it, and it has gradually worked 
its way until within six months from the time of starting, we 
find ourselves entirely unable to meet the demand for the prod- 
uct. Its character in the marketis established, and we could 
really sell 1000 pounds per week, if the milk could be secured. 
Our struggle is now with the farmers to induce them to keep up 
the supply of milk to hold the trade developed. 


. DIFFICULTIES WITH THE FARMER’S. 


In the past they have had their cows come in in May or June 
when the maket is glutted with the country product, and when it 
is almost impossible to find a first class maket for large quantities 
of butter no matter how excellent it may be, instead of having 
the cows fresh in October or November when the butter products 
will be thrown upon the market at the time when butter is scar- 
cest and commands the highest price, and also, when it will be 
possible for them to keep their cows longer in milk than by the 
present system. 

The task before us has presented itself as follows : 

1st. To build up the reputation of and create a market for West ~ 
Virginia Creamery butter. 

2nd. To overcome the difficu'ties incident to handling and mar- 
keting the butter, and get the railroad and express companies to 
furnish us proper facilities and rates for its transportation. 

drd. To educate the farmers to the idea that there is money in 
the business, and that it will pay them to engage in it. 

4th, To overcome the difficulties incident to all commercial en- 
TOES of this character, with which every business man is fa- 
miliar. 

5th. To demonstrate to the farmers that it is possible to con- 
duct a creamery through the winter in this climate as well as 
through summer. We are not certain yet whether we shall be 
able to carry out this demonstration, but our patrons insist 
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now that they will stand by us and see us through, and endeavor 
to hold the market through the winter. So far as we are aware, 
each one patronizing the creamery is entirely satisfied with the 
result of his experience, and we believe that the darkest days of 
the industry in West Virginia are passed. When we began work 
in this State a year and a half ago, there was but one creamery in 
the State ; now there are six, with prospects of several more start- 
ing in the spring. 

6th. To advance our knowledge of the chemistry of milk and 
butter, and to improve upon the methods of handling both. 

We believe that substantial progress has been made, and that 
the improvements proposed will be of no small value to the farm- 
ers of this State as well as to the country at large. 


Bulletin No.7 


ys PRS Ss BR Vd lS Gi (SB 


Notiéultural Experiment Station, 


- 


§ SUN es 
oper 
I. EXPERIMENTS UPON WHEAT. 
Il. EXPERIMENTS UPON FRUIT TREES. 
Til. EXPERIMENTS UPON GARDEN SEEDS, &C. 
IV. EXPERIMENTS UPON GRASSES AND FORAGE CROPS. 
V. EXPERIMENTS UPON MISCELLANEOUS SUBJECTS. 


By JOHN A. MYERS, 
Director. 


CHARLESTON: 
Moses W. DONNALLY, PusLic PRINTER. 
1890. 


154 


® 


BOARD OF REGENTS OF THE WEST VIRGINIAQUNIVERSITY. 


District. Name of Regent. P.O. Address. 

ty. J. B. SOMMERVILLE, Wheeling. 

2. CLARENCE L. SMITH, Fairmont. 

3. PEREGRIN HAYES, Glenville. 

4, D. D. JOHNSON, Long Reach. r 
5. JOHN G. SCHILLING, > Spencer. 

6. EDWARD A. BENNETT, Huntington. 

Ms WIRT A. FRENCH, Princeton. 

8, M. J. KESTER, Union. 

9. D. C. GALLAHER, Charleston. 

10... THOMAS J. FARNSWORTH, = Buckhannon. 

se JOSEPH MORELAND, Morgantown. 

12. JOHN A. ROBINSON, Patterson’s Depot. 
13. DR. W. W. BROWN, Kabletown. 


MEMBERS OF THE STATION COMMITTEE. 


JOHN A. ROBINSON, - PEREGRIN HAYS, 

JOSEPH MORELAND, THOMAS J. FARNSWORTH, 
DR. W. W. BROWN, JOHN A. MYERS. 

PRESIDENT OF THE UNIVERSITY. TREASURER." 

EK. M. TURNER, LL. D., JOHN I. HARVEY. 


STATION STAFF. 


JOHN A. MYERS, Pa. D.,  - - - - Director. 
A.C. MAGRUDER, B.S., Creamery-man. 
H.R: BALDWIN, Jr. (cl) ay Sats 2 eee 
DR. CHAS. F, MILLSPAUGH, -  Botanist and Microscopist. 


SUSIE V. MAYERS, - - Stenographer and Book-keeper. 


i | 155 


_. The work reported in this Bulletin is that carried out by the 
direction of our Board of Regents under the following resolution, 
which was passed at the meeting of the Board June 12, 1887. 


Order of the Board. 


“Ordered, that the Director of the Agricultural Experiment 
Station, upon the application of the Regent of any Senatorial Dis- 
trict in the State, is authorized and directed to expead in making 
experiments in Agriculture, Horticulture and Veterinary within 
such Senatorial District the sum of $600; which experiments are 
to be made under the directions of said Director acting in con- 
junction with the Regent of the District in which such experi- 
ments are made. Full reports thereof shall be made by said 
Director to be printed and circulated throughout the State. 
And upon application of any Regent said Director shall furnish 
to him as many copies of said reports, with all papers and 
exhibits therewith, as he shall require, properly folded and 
stamped ready for mailing, or as otherwise required, in order 
that such Regent may send them post-paid to any address he may 
desire. 

' And if such reports shall be furnished to any regent without 
being stamped, he is authorized and requested to circulate them 
“by mail to citizens ot West Virginia, and will be paid such sums 
-as he shall expend for postage, etc. out of the funds of the Sta- 
tion.” 

_ In accordance with this order, the following circular letter was 
sent to each member of the Board of Regents: 


h Moraantown, W. VA., Sept. 6th, 1888. 
Dear Sir: 

In carrying out the policy of the Board of Regents in regard to 
haying experiments conducted in each of the Senatorial Districts, 1 


1 
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appears to be desirable to devote a share of our attention to the wheat 
crop, forming as it does an important source of revenue to the farm- 
ers in many parts of the state. It appears to be advisable to try 
what can be accomplished in the way of trial of new or untried 
varieties. Should it meet with your approval, therefore, I will 
cause several varieties of seed wheat to be sent into your District 
freight prepaid, to such freight stations as you may designate, and 
to such persons as you may name, not exceeding fifty. The seed 
will be delivered in 1} bushel sacks, which is considered the proper 
amount of seed to sow to the acre. ‘This will make all of the ex- 
periments of sufficient size to make it an object for the farmers 
to undertake the work. ‘They are to have the crop as their re- 
ward for making the trial and reporting upon the folllowing 
points, i. e.: The time and manner of sowing, the character of 
the soil and its manner of preparation with previous crops 
grown upon it; the state of the weather at the time and following 
the planting, the ravages of insects and diseases, the ability of the 
wheat to resist the wiater,and drought, should we have any, the 
peculiarities of growth and the quantity harvested. 

The selection of the experimenters is left wholly to the good 
judgment of the local regent, and the choice of plats must also be 
settled by him and the farmer. It is not within the power of the 
Director to visit all sections of the State in time to assist in any of 
the work this Fall. It should be properly impressed upon the per- 
sons who engage in the work that it is not intended that the seed is 
given to them tree of all obligations. 

If they fail to report upon the work, it is simply so much of the 
funds of the Station diverted from their proper use, as they are in- 
tended to give the farmers the benefit of the experienc: derived 
from their proper expenditure. Itis hoped, therefore, that care 
will be exercised to see that those who use the seed will give the 
Station the benefit of their experienc», for the good of the public, 
as the results will be published. 

Please inform me what varieties of wheat are now generally used 
in your district, so that new varieties may be introduced, as little 
would be gained by sending old varieties. It is now close to seed~ 
ing time, and I trust that the gentlemen who receive this will give 
it immediate attention, as otherwise it will betoo late. If desired, 
I will send the wheat directly to the Regent himself, and he may 
distribu‘e it as he deems for the best. 

Respectfully, 
JOHN A. Mymrs, 
Director. 
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ty Fetter sent to each Farmer to whom Seed was sent. 

P West VirGinta Experiment Sration, 
e MorGANTOWN, W. VA,, «0.0.0... eStats) Chee, 

, DEAR Sir: 

ci By the direction of ........0......, IRE RE OS Lesa as plus eer eh eCon eT 
_ the Regent of the University from your Senatorial District, I send 


BRED ds 0350s 20 ok 2 ht RE BMRA Mode tee eee ae MOO RE Set go IR te 


MP eA aNimines ep) (om aeaped Age an egssat sb eeG Weer seeb ucauesaksaatdeadacveerccvicuthace, ceeimeeesit 
SSD SSeS niga pb 6 ss Sie s/5 ps g wa RW NIRS nha ewes icbn wn as wh nnn weee can sincee anes MOE wonntinead, eenncavedveticsas sas eecienplapedece 
RPS Mateleinn nA GOSS Se SR 6 a6 obN 6 can eewunie 4 oa Vp ese vee satiad guels's au htendancidahivsssbewaticie bal sbcdslclea baeneaue 
TN SSCS alas oasis Sie ple Mini e'U UNila, fia'e Wiese > oleh si €:.0 Mola nn wae’ d ima ule ne eWc pA ne ene bh we ws. a wares 
DOORS ICIS IOn i Scr inn Winner i ai ine ar gry 


PR MuN umc'itys URReae pNivie wh RGLK NSS {aie Seetin <del dane wesc bsinbbla seule cea, eeeUb eee lcieciviacls pobece 
Pee ree ramet ese ase ee ent seceswce 


NN Gene ay Ro crs dss nh ng CET RO where you will probably 
_ find it in due t1me. Should there be any transportation charges 
‘upon it when it arrives at that point, please pay tbe same and send 
me the freight bill, upon receipt of which I will refund the charges 
to you, as the circumstances may be such as to prevent pre-payment 
of the same at the time of shipment. 
-_ You will find sufficient in each package for one acre of ground. 
This is not intended as a present, but you will confer a favor upon 
“the community, and upon the State by making such simple notes 
and observations for publication as may be called for by the Direc- 
tor of the Experiment Station, together with such matters of inter- 
est as you may see fit to add thereto. Jt is intended for the benefit 
_of farmers throughout the State, and should not be held back. 

The Experiment Station is put to a very considerable expense in 
carrying out this line of experimental work, and its success must 
depend upon whether the farmers whom it thus attempts to benefit, 

will meet it half way and freely contribute their experience for the 
benefit of their fellow-craftsmen. 

It is our opinon that if Ayriculture is to be elevated and made 
“more profitable it must be brought about by combining the experi- 
ence of intelligent farmers like yourself, with the careful observa- 
tions of scientific men in such a manner as to form a more exact 
foundation upor which to build. 

- You are therefore invited to help us by contributing such infor- 
‘mation as may be available, and have been named to me as a cuit- 


able person to rely upon. 


Yours truly, 
JoHN A. MyYErs, 
Lnrector, 
This was also accompanied by the circular giving directions for 
conducting experiments, as follows: 
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Direction for Testing the Adaptability of Grains, Grasses, or 
Fertilizers to the Sotls of West Virginia. 


Persons to whom seeds of any kind or fertilizers are sent will find 
them contained in packages of sufficient quantity to be applied to 
an acre of ground, ‘They are prepared especially with reference to 
application to an acre of ground. 

The farmer will prepare the ground in the usual manner for 
such crops where seed is to be sown, and plant it in the manner — 
usually adopted in that section of the country. In the case 
of fertilizers he can apply them either by broad-casting them, 
by drilling them, or by applying them near (not :against) the 
plant. In the latter case the farmers frequently make the mistake 
of placing concentrated fertilizers too close to the plant. The fer- 

_tilizers sent out should be applied to the surface of the ground, and 
at most not more than harrowed, or lightly drilled in. They are in- 
tended to be quick acting, and as the crops to which they are ap- 
plied generally have the feeding power of their roots distributed 
near the surface of the soil, it is advisable to allow the fertilizer to 
be soaked down by the action of the rain, rather than plow it in so 
deep that the plant will never get the benefit of it. 

In making experiments we must have exact quantities tor the 
sake of comparison. By using any of the following dimensions an 
acre of ground may be readily staked off. All that is required is 
simply a rope or tape line of any convenient length, say 33 feet or - 
2 rods long. With this measure off any of the longer lines, say 40 
rods, ‘Then from the ends of this line run out the shorter line, say 4 
rods, and set instakes. Observe care to have opposite sides parallel. 

10 rods x 16 rods —1 acre. 


Seat x 20 pean gs ts 

5 6 x 82 60 tat ge ce 

Ax 6 x 40 Cs ee ace 

S varie) 968" yds, 1 * 

‘“ xX 484 ae Pl 
0p. 969 ee tae 
40 6 xX 121 eae be: 
go SO GO: 6 aad se 
70 «Os x 694 eens heals 
220 feet x 198 feet=—1 “ 
440 “ xX 99 & Way & 
110 « x 369 aes 
eo“ x 76 * =I « 
190 "x 368 « =1 « 
940 14 NE 1813 66 — i 66 


~ The farmer should make note of and report to the Director the 
manner in which the soil is prepared for the crop, the previous con- 
dition of the soil with reference to the crops grown upon it, the con- 
dition of the soil at the time of planting, whether in good physical 
condition or not, the condition of the weather succeeding the time of 
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plantong, and success in getting a stand, the onslaught of insects 
or diseases upon the crop, the ability of the crop to withstand the — 
_ ¢limate, that is the percentage that is able to withstand drought or 

_ eucessive freezing, the peculiarities of the growth of the Crop, 
tame of ripening, and the yield per acre secured. 

These specimens are sent out with the expectation that all the 
farmers of the State will get the benefit of the experience derived 
from them, and we must rely upon the intelligence and good judg- 
ment of the farmers doing the work for avy benefit that the farmers 
of the State are to derive from them. All the work required in 
this case is of the simplest possible character. The land should be 
measured before it is planted, and the yield weighed or measured 
after it is harvested. As reward for his work, the farmer’s report 
will be published, and the harvest secured will belong to him. 

The Station sends out these samples in sufficient bulk to make it 
an object for the farmer to undertake the work. It is the desire of 
the authorities of the Station that the farmers mutually support one 
another. It is hoped that the farmers will freely consult the authori- 
- ties of the Station and communicate with them concerning all the dif- 
ficulties as well as the successes that they meet with in their business. 
Where they have success of any kind it is desirable that others 
should have the benefit of their experience. Where they meet with | 
failure and disappointment it is desired that we should kaow it, in 
order that we may inquire into the causes, and if possible suggest 
some means of remedying it. 

We hope that all will avail themselves of such facilities as the 
‘Station may be able to offer, and its Director together with his staff 
of assistants will at all times stand ready to serve the interests o 
the farmers. 

JoHN A. Myzrs, 
Director, 


I, WHEAT. 


The following are the varieties of wheat sent out to be tested: 


Michigan Bronze. 
Solid Gold. 
Velvet Chaff. 
Golden Amber. 
Nail Club. 
Lancaster. 
German Amber. 
Purple Straw. 
Findlay. 


Raub’s Black Prolific. 


Rice. 

White Booten. 
Fultz. 

Hybrid Mediterranean. 
Red Russian. 
Deitz Longberry. 
Keliable. 

Tuscan Island. 
Valley. 

Good. 
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Variety of wheat tested, ‘Solid Gold.” 

Quality of seed, good. 

Sowed 14 bushels per acre, October 27, 1888, on limestone soil, 
prepared by plowing and harrowing. Condition of soil at time of 
sowing was very wet; too wet for using a drill. The land in 1887 
wasincorn. Fair yield. The soil is considered well adapted for 
wheat. The weather tollowing sowing was very wet, and the stand 
of wheat secured in the fall was very poor. It was sown so late 
that the wheat did not get a good start in the fall. Ripened June. 
20th. Yielded 16 bushels per acre; very nice wheat. Not sucha 
good grain as the “ Velvet Chaff,’ but a very good wheat. Like 
it quite wel], and think it well adapted to this country. 

WILLIAM FLAHERTY, 
West Liberty, Ohio county, W. Va. 


FIRST DISTRICT. 


Variety of wheat tested, ‘‘ Michigan Bronze.” 

Quality of seed, fine. 

Sowed, 1¢ bushels per acre, October 27, 1888, on limestone soil, 
prepared by plowing and harrowing. It was very wet at time of 
sowing ; too wet for the drill. The land in 1887 was in corn; fair 
yield The soil is considered well adapted to wheat. The weather 
following sowing was very wet, and stand of wheat secured in the 
fall was very poor; some of the wheat not comiag up until spring. 
It withstood the winter very well. Ripened July 4:h; yield, 20. 
bushels per acre. The wheat withstands drought and cold, but not 
wet weather. It grew in shock, while under the same conditions. 
the other did not. Very small grain; do not like it very well. 

WiLiraM Faery, 
West Liberty, Ohio county, W. Va. 


FIRST DISTRICT. 


Variety of wheat sown, ‘‘ Velvet Chaff.” 

Quality of seed, excellent. 

Sowed 13 bushels per acre, October 27, 1888, on limestone soil, 
prepared by plowing and harrowing. Condition of soil at time of 
sowing was very wet; too wet to use the drill. Land in corn in 
1887; fair yield. It is considered well adapted to wheat. Weather 
following the sowing was remarkably wet and cold. The stand of 
wheat secured in the fall was not at all good. It is considered by 
us the best wheat there is to withstand cold. Ripened about Jane. 
20th; yield, 16 bushels per acre. This was the earliest wheat I had. 
The small yield, I think, was due to the late sowing recs 
consequence of which it got a poor start in the fall, some not com~ 
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ing up until in the spriog., I think it the wheat best adapted to 
this section of the country. 
: WituiaM FrLanErty, 
West Liberty, Ohio county, W. Va. 


FIRST DISTRICT. 


Variety of wheat tested, “Golden Amber.” 
Quality of seed, good. 
Sowed 14 bushels per acre. ' 
Soil prepared same as other varieties ; all conditions the same. 
Stend of wheat secured in the fall the same. ; . 
Peculiarities of crop: Large, plump, foll heads. Straw almost 
like hazel brush ; so stiff you could hardly bind it. Harvested 
same day as other two ; yield was 19} bushels, measured at machine. > 
It grew very tall. A very bard, plump grain. Number of dozen 
37, average bind. 
A. R. Jacos, 
Clinton, W. Va. 


FIRST DISTRICT. 


Variety of Wheat, “Michigan Bronze, 

Quality of seed very_good. Sowed 1 bushel per acre October 
10th., 1888, on limestone, clay soil prepared by plowing, barrow- 
ing and pulverizing. Good physical condition of soil at time of 
sowing. 

The land in 1887 was in meadow. Yield 2 to 24 tons of Timothy 
Hay per acre. In 1886 in Timothy and clover. In 1885 in 
Timothy and clover. Soil considered well adapted for wheat. The 
weather following sowing was wet, cold and unfavorable, The 
Stand of wheat secured in the fall was poor, being sown so late. Not 
so good to withstand frost and drought es “Velvet Chaff.” It is 
thinner on the ground. Rather stiff straw with smaller head, 
Harvested July 8th, Latest of the three kinds, Yield 18 bushels 
per acre, Measured at machine, A good hard wheat. Number of 
dozens 30 average bind. Yielded very well to bulk of straw. 

A. R. Jacozs, 
Linton, Ohio County, W. Va. 


VELVET CHAFF. 


Drilling in wheat. Sowed, the fertilizers received broad-cast, then 
gaveit a stroke with my slant-tooth harrow, slightly covering the fer- 
tilizer. I had to sow in corn ground, as I had given up all hope of 
receiving seed in time to sow last fall; when it came, so late if 
thought 1 would take the risk. Of the three different kinds ot 
fertilizer used viz: Royal Bone Phosphate, Orchilla Guano and 
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Schenk’s Fertilizer, my observation was that Schenks’ fertilizer gave 
the best result. We have sown 6 busbels of the different kinds of 
seeds this fall, and hope to be able to make a more satisfactory re- 
‘port of our test after next harvest. rt 
A. R. JAcoss, 

Olinton, W. Va. 


FIRST DISTRICT. 


Variety of wheat tested, ‘ Velvet Chaff.” 

Quality of seed, very good 

Sowed 14 bushels per acre, October 15, 1888, on sandy loam soil, 
prepared by first plowing deep, then thoroughly harrowed and 
thoroughly compacted with a heavy drag. Condition of soil at time 
of sowing, very good, excepting a little wet. The same land pro- 
duced 250 bushels potatoes per acre in 1887; in 1886 aud 1885 in 
pasture ; the soil is considere1 very good for wheat. It was very 
wet following time of sowing, and scarcely any wheat got through 
the ground until spring. About one-third of the plat was drowned 
out by waiter standing on it. Cannot tell as to the ability of the 
wheat to withstand frost and drought, as no wheat was frozen or 
dried out here this season. It is a remarkable wheat to stool out. 
Wheat was cut with binder July 8th. The yield on 3 acre was 14 
bushels. The grain is very plump and hard. Should make ex~ 
cellent flour, but think the straw too soft. 

L. C. APPLEGATE, 
Wellsburg, Brooke county, W. Va. 


FIRST DISTRCT. 


Varieties tested: Golden Amber, Michigan Bronze and Velvet 

Chaff. 
Sowed 14 bushels per acre October 24th., 1888, on rather sandy 
soil prepared as usual. It rained and kept the ground too wet, so 
that it did not look well in the fall. The soil at time of sowing 
was tolerably dry, but very wet afterwards. The soil is considered 
well adapted to growing wheat. Yield was 10 bushels per acre for 
Golden Amber. For Michigan Bronze 8 bushels per acre. For Vel- 
vet Chaff 7 bushels per acre. The latter did no good. I think the 
Golden Amber will do here, and the Michigan Bronze is good, but 
the Velvet Chaff will not do here. I will try the two kinds again, 

JESSE HUKILL, 
Welisburg, Brooke County, W. Va 


FIRST DISTRICT. 


Variety of wheat tested “Velvet Chaff.” 
Quality of seed good. 
Sowed 12 bushels per acre October 10th, 1888, on limestone clay 
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soil, prepared by plowing, harrowing and pulverizing as fine as we 
could ; being corn stubble. Soil at time of sowing in good physical 
condition. Crop grown in 1887 was timothy hay. In 1886 timo. 
thy and clover. In 1885 timothy and clover. Yield 2 to 23 tons 
per acre. 

The adaptation of the soil to wheat is considered good, being a 
rich limestone clay. The weather following the sowing was wet 
and cold, and very unfavorable. The stand of wheat secured in 
the fall was very poor; being sown so late. The wheat lodged in 
patches, and Eaglish sparrows destroyed some heads, being sown 
near buildings. The ability of the crop to withstand frost and 
drought very goed. It is rather a soft straw with large, well filled 
head. Harvested July 8th. Very ripe. Yield per acre 244 
bushels measured at machine. ; 

Other observations: You will remember that the seed was caught 
in the great railroad blockade, so that I did not receive it until the 
morning of the 10th of October, and sowed in the afternoon. This 
being so late in the season, I can not consider it a fair test. Con- 
sidering everything, I think the yield good. 

Variety of wheat “Golden Amber.” 

Quality very fair, with some imperfect grains. Number of 
dozen 45 average bind. I measured off an acre by your instruc- 
tions in table. 

Sowed 17 bushels November Ist, 1888, on sandy land with clay 
subsoil prepared by plowing, harrowing, dragging harrowing, 
dragging and harrowing. The soil was in extra fine condition, but 
very wet at the time of sowing, The same land in 1887 produced 
150 bushels potatoes per acre. In 1886, 200 bushels potatoes per 
acre. In 1885 in pasture. Soil is considered good, The wheat 
was drilled, and the weather following was cold and wet. Thestand 
of wheat secured in the fall was very poor, owing to the late sow~ 
ing and wet weather. No accidents or diseases noticed. Ripens 
from July 5th to 10th. Did not separate trom other varieties of 
wheat in threshing. Early sown on good ground would likely 
make a favorable impression. The latesowing and wet season, were 
s? much against the crop doing well, that opinions expressed from 


m ast experience would be guesses. 
ae : S. C. Grist. 


Wellsburg, Brooke county, W. Va. 
RECAPITULATION FOR FIRST DISTRICT. 
“VELVET CHAFF.” 
Excellent wheat. Well adapted to the this section. 
Considered an excellent wheat. 


Not adapted to this section. 
Think it well adapted to this section. 
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GOLDEN AMBER. 
Considered good. 
Uncertain. 
Considered adapted to this section. 


“SOLID GOLD.” 
Not so good as “Velvet Chaff,” but a very excellent wheat. 


“(MICHIGAN BRONZE.” 


A good hard wheat. 

Good. 

Grew in shock and under similar conditions other wheat did not. 

Not liked. 

90 tests were sent to th’'s D strict. from 
which 12 reports were received. Of this 
number the reports were as follows: 

“Velvet Chaff.” 3 reports were favorable. 

1 reports unfavorable. * 

“Golden Amber,” 2 were /avorable. 

1 report were unfavorable. 

“Solid Gold,” 1 report favorable. 

0 reports unfavorable. 

“Michigan Bronze,” 3 reports favorable 

1 report unfavorable. 

It will be remembered that the blockade in railroad freights pre- 
vented, perbaps, one-third of the parties to whom the seed whea 
was sent from securing it in time for seeding. Other parties, we 
presume, we shall never hear from. 


SECOND DISTRICT. 


Variety of wheat tested “Michigan Bronz>.” 

Quality of seed was very good. 

Sowed 14 bushels per acre November Ist, 1888, on sandy, clay 
soil, prepared by plowing and harrowing. The soil at time of sow~ 
ing was wet and the weather cold. The land in 1887 was in oats. 
Yield was about 20 bushels peracre. In1886itwasincorn. Soil is 
considered low. Weather following seeding was cold and wet. 
Stand of wheat secured in the fall was very poor owing to the con- 
dition and time of sowing. It did not start growing until some 
time in the winter; the ground not settling until freezing. Think 
this variety will stand frost well. It is a short, thick straw. Short, 
thick heads, red chaff and beards, and large red grain. Time of 
ripening July 2d. Yield 12 bushels per acre measured at machine. 
It is a good wheat for low, wet lands. One small piece of this plat 
was a black loam and shaded some. I sowed “Fultz” and ‘ Pool” 
and “Michigan Bronze” side by side in this piece the same day. 
“Fultz” and “Pool” did not make anything. “Michigan Bronze” 
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made a good crop. I think it would make wheat to sow in the 
woods (fresh land). 
Jesse L. Bonar, 
Glen Easton, Marshal! county, W. Va: 


SECOND DISTRICT. 


Variety of wheat tested “Solid Gold.” 

Quality of seed was good, 

Sowed 2 acres 1} bushels per acre, October 11th,, 1888, on clay 
soil, prepared by plowing, harrowing aad dragging to make a fine 
seed bed. The soil at time of sowing was very wet, and rained all 
the time of drilling in the wheat. The same land produced in 1887 
eight bushels of wheat per acre, In 1885 and 1886, it was in grass. 
The soil is net considered very good for wheat, and the weather 
following sowing was very wet. Tbestand of wheat secured in the 
fall was very good ; being sown late, and in the mud. Noticed no ac. 
cidents, diseases nor other damage to the crop. This variety stood 
the weather of June very well, and also stood the frost ot winter 
well, It is a hearty looking plant during winter, with nice, golden 
bright straw. It ripened 9th. of July, The yield was 183 bushels per 
acre from machine, Isa long straw. A good variety for thin land. 
Would not advise sowing on rich, black soil, or on low lands, 
Making long straw, it would tangle and not fill. Can not be beat 
for high thin Jands. Itis the best variety we have ia our section 
for the high, thin lands, Has a large red grain with long heads and 


straw, . 
JEssE L. Bonar, 


Glen Easton, Marshall County, W. Va. 
SECOND DISTRICT. 


Name of variety ‘‘Nail Club.” 

Quality of seed not very good, 

Sowed 14 bushels per acre O:tober 11th,, 1888, on clay soil con- 
taining a little soapstone, prepared by plowing, harrowing and 
dragging to make a fine seed bed, The soil at time of sowing was 
wet. The weather in this section being wet it was not a good seed 
time. In 1887 the same land produced about 8 bushels wheat per 
acre. In 1886 it was in grass. The weather following sowing was 
very wet, and the stand of wheat secured in the fall, was good con- 
sidering the wet time of sowing. The wet weather the last of June 
1889, damaged the heads, and being compact and holding the water 
seemed to kill the chaff. Believe the variety will stand frost well, 
It is afine plant during winter, growing a very short stiff straw 
with short close heads, ripening 9th., July. It yielded 172 bushels 
per acre from machine, About 4 acre of the plant was very poor and 
light and the wheat did not do anything. I think I would have 
had as much wheat if this place had not been sown. I think the 
_ wheat is a good variety ; being a small, plump grain, By compar- 
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ing the wheat received last fall with what I grew from this seed, I 
see it improving, or what I have grown is a better quality. Making 
it short, the Nail Club “will yield more,” everything being the 
same, than any other wheat I have ever grown. 
JESSE L. Bonar, 
Glen Easton, Marshall County, W. Va. 


Fairmont, W. Va., Nov.,19, 1889. . 
My Dear Sir: 

The eighteen bags sent me last fall were distributed as follows : 

In Paw Paw district of this county one bag to J. A. Floyd, one 
to John Straight, one to Z. G. Morgan and two to O. P. Floyd. 
In Mannington district, one bag to Jacob Myers, one to J. J. Mur- 
ray, one bag to Fleming Hamilton and one bag to A. Z. Riggs. 
In Fairmont district, one bag to Charles Conaway, one bag to 
Thomas Conaway, one bag to B. D. Fieming, one bag to John B. 
Gray, one bag to M. L. Fleming, one bag to EK. Hamilton and one 
bag to Eugenius Wilson. Lincoln district, one bag to S. EH. Flem- 
ing, and one bag to T. R. Hall, in Winfield district. 

The wheat was delivered to all except Messrs. B. D. and M. L. 
Fleming, who failed to get the bags left for them from the depot, 
which fact did not come to my knowledge untilin the spring 
when I had the two bags taken home and this fall had them care- 
fully seeded by aneighbor. I would rather you would turn the 
price of those two bags into the Station funds, and draw on me 
for the amount. I have been informed that the wheat sent to 
Mannington district, was received too late to be seeded and was 
not, in fact, sown until this fall. This I only have from hearsay, 
as I have failed to hear personally from any of the parties. I en- 
close you the only report I have received ; namely, from Captain 
Gray. I hope to hear from some others within afewdays. Ilex- 
pected a very careful report from O. P. Floyd, who was one of our 
best farmers and a very painstaking man, but he died about the 
time the wheat was harvested. I regret very much the delay in 
this matter, but I could not help it. 

Very truly yours, 
C. L. Smita. 
SECOND DISTRICT. . 


Variety of wheat tested, “Lancaster.” 

Quality of seed was good. 

Sowed 1 bushel per acre November 8th., on tough, white oak 
soil, prepared in the usual way. Condition of soil at time of sow- 
ing was very wet. Corn was growing on the land in 1887. Yield 
50 bushels per acre. In 1886 in grass, in 1885, grass. Soil is con- 
sidered medium. Wheather following sowing was very wet. 
Stand of wheat secured in the fall was thin. Crop stood frost 


very well, best of any I had. Cropgrewtall. Ripened July 4th. 
Yield 19 bushels per acre. 


I think 1t a good wheat. JNo. B. Gray, 
Fairmont, W. Va. 


i SN les 


157. 


RECEPITULATION FOR THE SECOND DISTRICT. 


“NAIL CLUB.” 
Considered the best wheat ever grown. 


“SOLID GOLD.” 
Considered excellent for high, thin land. 


“MICHIGAN BRONZE.” 
Better than either “Fultz” or “Pool.” 


“LANCASTER.” 
Considered a good wheat. 
24 tests were sent to this district, of which 
4 were reported upon as follows: 
“Nail Club.” 1 report favorable. 
0 reports unfavorable. 
“Solid Gold” 1 report favorable. - 
? 0 reports unfavorable. 
“Michigan Bonze” 1 report fevorable. 
0 reports unfavorable. 
1 report favorable. 
0 reports unfavorable. 


“Lancaster.” 


THIRD DISTRICT. 


Variety of wheat tested “German Amber.” 

Quality of seed received was very good. 

Sowed 14 bushels November 1, 1888, on yellow clay soil, pre- 
pared by plowing in the wheat with a shovel plow. The ground 
was too wet to use another plow. The condition of soil at time 
of sowing was not at all good, being too wet. The land in 1887 
wasincorn. Yield 50 bushels per acre. In grass the year be- 
fore. The soil is considered a very good clay for wheat. Weather 
following sowing was rather rainy. No hard freezing during the 
winter. Stand secured in the fall was very good, but scarcely 
made a show before March. So far as I was able to observe there 
was no fly, rust, or anything, to interfere with or attack the wheat. 
It stood the winter well, and I will sow it this fall. It grew vig- 
orously the whole spring. Ripened July 4th. Yield nineteen 
bushels. It is a splendid wheat, in my opinion, for this locality. 
A number of persons inquired as to the name of the wheat, and 
admired it from first to last. Think it an excellent, hardy wheat., 
Yield big, but the fall was so wet that I was delayed in sowing 
more than a month. It ought to be sown in October or Septem- 
ber. I intend to sow 10 bushels in bottom land the present month. 

D. BasszL, 
Lost Creek, Harrison county, W. Vn. 


Variety of wheat tested ‘‘Purple Straw.” 

Quality of seed good. : ; 

Sowed 14 bushels per acre October 31st, 1888, on red clay soil 
prepared by plowing the wheat in with a shovel plow. Weather 
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wet at time of sowing. The land in corn in 1887. Yield 50 
bushels per acre. In 1886 and 1885 in grass. Soil is considered 
a good, stiff, red clay, adapted to wheat. Weather following sow- 
ing was rather wet. and stand of wheat secured was poor, as it could 
not be seen until March. In April, the fly was in it to some ex-. 
tent. It was nota fair: test; it being sown so late. Noticed 
nothing peculiar about the growth of crop. It ripened from 4th 
to 7th of July. Yield 14 bushels per acre. Itis the old blue 
stem wheat that was raised in this country thirty years ago, and 
was a fine variety of wheat, but it run out and failed utterly. 
Forty years ago, it was considered the best wheat grown in this 
country. I believe it will be a success at this time sowa on new 
upland. The truth is, that the fall was so wet, that it was not 
sown at the proper time and no fair test was made. 
D. Basse.. 
Lost Creek, Harrison county, W. Va. 


THIRD DISTRICT. 


Variety ot seed received “Purple Straw.” 
Quality of seed was not good. Mixed with Cockle and Rye. 
Sowed 14 bushels per acre on light clay soil October 31., 1888. 
Soil was prepared by plowing well. Grouud was in good condi- 
_ tion; though very wet at time of sowing. It was sod grown, and 
had been for 12 years. The soil is considered not adapted to 
wheat. The weather following time of sowing wasrainy. The 
stand of wheat secured in the falir was fair. Froz3 out some in 
the winter. Its ability to withsand frost isnot good. No special 
peculiarities noticed. Time of ripening July Ist. Yield 5 bushels 
per acre. I did not receive the seed in time to give it a fair test. 
Did not receive it until the Ist., of October. I believe the wheat 
is good, if given a fair chance. 
< W. Prunty, 
Gof’s, Ritchie County, W. Va. 


RECAPITULATION FOR THE THIRD DISTRICT. 


“GERMAN AMBER.” 


Considered an excellent wheat. 


“PURPLE STRAW.” 


Believed to be a good wheat. . 
72 tests were sent to this district, of which 
3 were reported upon as follows: 


“German Amber.” 1 report tavorable. 
0 reports unfavorable. 
“Purple Straw” 2 reports favorable. 


0 reports unfavorable. 
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FOURTH DISTRICT. 


Variety of wheat tested, “Golden Amber.” 

Quality of seed received, fair. 

Sowed 17 bu. per acre Oct. 11th 1888. The soil is river bottom, 
clay loam, prepared by two-horse plow and harrowed. The con- 
dition of the soil at time of sowing was not good. Plowed well, 
but was wet when sown. In 1887, the land was in clover. In 
1886 in clover. In 1885in wheat. Yield 15 bu. per acre. Soil 
is considered good for wheat. Weather following sowing was cold 
and wet. The stand secured in the fall was tolerably good. The 
crop withstands frost and drought well. It grows very tall, with 
long, white heads. Ripened July 1st. Yield 234 bu. per acre. 
It is very tall wheat, with strong straw. Stands wind well. I 
consider it a very good wheat. 

Pattie W. WELLs, 
Long Reach, Tyler Co., W. Va. 


FOURTH DISTRICT. 


Variety of wheat tested, “Velvet Chaff.” 

Quality of wheat, fair. 

Sowed 14 bu. per acre October 11th, 1888. Soil, river bottom, 
clay loam, prepared by two-horse plow and harrow. It was a 
good chance for wheat. The soil was good, but at time of sowing 
it was wet. In 1887, it was inclover. In1885,in wheat, Yield 
' 15 bu. per acre. Soil is considered good for wheat. It was 
sown broadcast. Stand secured in the fall was tolerably good. 
Wind blew one-third of it down two weeks before harvest. 
Stands frost and drought well. Peculiarities of growth—Dark 
green blades, with velvet chaff. Very tall. Ripens july Ist. 
Yield 32 bu. per acre. I observe that it stools well. Is very 
early to be sown the time it was. The grain is an average. I 
think it isa very good wheat. 

Partie W. WELLS, 
Long Reach, Tyler Co., W. Va. 


FOURTH DISTRICT. 


Variety of wheat tested, ‘Velvet Chaff.” 

Quality of seed only medium. 

Sowed 14 bushels per acre, October 22, 1888, on heavy loam 
soil, prepared by double-shovel plow. Wheat was sown and har- 
rowed in after sown. Weather very wet at time of sowing. In 
1887, the land was in corn. Yield 70 bushels per acre. In 1886 
in timothy. Yield 14 tons peracre. In 1885, in timothy. Yield 
2 tons per acre. Soil is considered medium for wheat. Weather 
following sowing was warm and very wet. Stand of wheat se- 
cured in the fall was fair, owing to grain of seed being small. 
The wheat was bitten by frost, not to injure roots, only blades. 
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It was pretty dry in April, and wheat seemed to do well. Pecu- 
liarities of growth—Not as rapid growth as “German Amber.” 
Branches more, and was thicker on ground. Ripened June 23. 
Cut June 29. Yield 19 bushels per acre. In favor of this. It is 
early and good straw. Did not rust. Grain is larger than that of 
seed sent and seems to be very muchimproved. All like it that see 
it. Think it a good wheat. It seem to be harder than “German 


Amber.” 
W.H. HenpeErson, 
Long Reach, Tyler Cuo., W. Va. 


’ 


FOURTH DISTRICT. 


Variety of seed wheat tested, “German Amber.” 
Quality of seed was good. 
Sowed 14 bushels per acre, October 2, 1888, in heavy loam soil, 
prepared by double-shovel plow and harrowed in. Soil at time 
of sowing was very wet. Land produced 70 bushels corn per acre 
in 1887. In 1886 timothy. Yield 14 tons per acre. In 1885 
two tons timothy per acre. Land is considered medium for 
wheat. Weather following sowing was warm and very wet. 
Stand of wheat secured in the fall was only medium. Did 
not branch much. Bit by frost in April, although not enough 
to injure it. Somerustin June. Weather pretty dry in April, 
and wheat seemed to do well. Fecularities of growth—Grew 
slow until May, then commenced growing and branching 
and grew very fast. Ripened first of July. Cut on the 4th. 
Yield 174 bushels per acre. Think it was owing to the late sow- 
ing that the wheat did not branch until May. I think it a good 
wheat. The berry is large and of good quality. 

; W. H. HENDERSON, 

Long Reach, Tyler Co., W. Va. 


FOURTH DISTRICT. 


Variety of wheat tested “Michigan Bronze.” 

Quality of seed was good. 

Sowed 14 bushels per acre October 18,1888. Soil is a light, 
sandy clay, prepared by being cultivated in corn during the pre. 
ceding summer. Wheat was sown on corn stubble, and plowed 
in with a double shovel plow. Soil at time of sowing was very 
wet. Land in corn in 1887. Yield 15 bushels per acre. In 1886 
in oats. Yield 8 bushels per acre. In 1885 in corn. Yield 10 
bushels per acre. Soil is considered very poor and unproductive. 
Weather following time of sowing was wet and cold. Stand of | 
wheat secured in the fall was very inferior, caused by late sow- 
ing and bad weather. No accidents to the crop. From time of 
sowing to harvest weather was wet and warmer than usual.— 
Ripened July 3rd. Yield 9 bushels per acre. It rained almost 
continually during the seeding time, and it was with great diffi- 
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culty that I succeeded in getting the wheat sown. It was put in 
in very bad condition. I consider this a very good wheat, and 
was surprised that it yielded as much as it did under the very 
unfavorable circumstance under which it was sown, and the diffi- 
culties it encountered. 
D. D. Jounson, 
Long Reach, Tyler county, W. Va. 


% 


FOURTH DISTRICT. 


Variety of wheat tested “Solid Gold.” 

Quality of seed was good. 

Sowed 12 bushels October 30th, 1888, on chestnut oak soil pre- 
pared by being cultivated in corn the preceding summer. Wheat 
was sown in corn stubble, and plowed in with a double shovel | 
plow. It was very wet at time of sowing; so wet that it was 
almost impossible to do the seeding. The land in 1887 hednees 
ing on part. ‘Tobacco and potatoes on part. In 1886, uncleared. 
Soil is considered poor and unproductive. Weather after sowing 
was very wetand cold. The stand of wheat secured in the fall 
was very inferior, caused principally by late sowing and bad’ 
weather. The whole season was very warm and wet. The wheat 
did remarkably well. The wheat grew poorly until spring, when 
it made afine growth. Ripened July 6th. Yield 10 bushels per 
acre. I consider this a very good wheat, and under favorable 
circumstances and in good soil, I believe it would yield 25 bush- 
els per acre of good hard wheat. 

D. D. Jounson, 
Long Reach, Tyler county, W. Va. 


FOURTH DISTRICT. 


Variety of wheat tested ‘‘Nail Club.” 

Quality of seed good. 

Sowed 1 3-5 bushels per acre November 5, 1888, on heavy clay 
soil, prepared by being cultivated in tobacco the preceding sum- 
mer. The wheat was sown and plowed in with a double shovel plow. 
soil at time of sowing was wet. In 1887 the land was in tobacco. 
Yield 800 pounds per acre. In 1886 uncleared woods. Soil is 
considered good. Weather after sowing was wet and cold. 
Stand of wheat secured in the fall was not very good on account 
of the lateness of the sowing. From sowing to reaping the 
weather was very wet and warmer than usual. Peculiarities of 
growth of crop—dark green color and “stooled” well, making a 
vigorous growth in the spring. Ripened July 9th. Yield 19 
bushels per acre. This wheat has a remarkably stiff straw, and 
stands up well. All three of the samples sent to me were sown 
on very high ground and under very unfavorable circumstances, 
I consider the “Nail Club” decidedly the best and most produc- 
tive wheat I ever saw. I am now sowing a 10 acre field of river 
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bottom land in this wheat, and expect a yield of at least 30 bush- 
els per acre. 
D. D. Jounson, 
Long Reach, Tyler county, W. Va. 


FOURTH DISTRICT. 


Variety of seed tested “Solid Gold.” 

Quality of seed was good. 

Sowed 14 bushels per acre October 31, 1888, on dark clay soil 
prepared by plowing with an ordinary plow, and harrowed in 
with harrow. Condition of soil at time of sowing was 
not guod, as it was too wet. In 1887 the same land was in oats. 
Yield 20 bushels per acre. In 1885 and 1586 in grass. Soil is 
considered ordinary. Stand of wheat secured in the fall was only 
‘moderate. Orop was hardy and no diseases appeared. It with- 
stood frost and drought better than adjoining fields. Growth of 
crop was fair for the season. Ripened about June 28th. Yield 
10 bushels per acre. In my opinion, this will be fine wheat 
for this country when fully developed or given a fair chance. 

S. MaYyFIELp, 
Middlebourne, Tyler county, W. Va. 


RECAPITULATION FOR THE FOURTH DISTRICT. 

“GERMAN AMBER.” 
Considered a good wheat. 

‘““VELVET CHAFF.” 
Considered a very good wheat. 

““MICHIGAN BRONZE.” 
Considered a good wheat. 
“SOLID GOLD.” 


Considered a good wheat. 
Considered a good wheat. 


“NAIL CLUB.” 
Considered the best wheat in the country. 
19 tests were sent to this District, of which 
6 were reported upon as follows: 


“German Amber.” 1 report favorable. 
0 reports unfavorable. 
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“Velvet Chaff,” 1 report favorable. 

0 reports unfavorable. 
‘Michigan Bronze,” 1 report favorable. 

0 reports unfavorable. 


“Solid Gold,” 2 reports favorable. 
0 reports unfavorable. 
“Nail Club,” 1 report favorable. 


0 reports unfavorable. 
FIFTH DISLRICT. 


Variety of wheat tested, “Michigan Bronze.’ 

Quality of seed was good. 

Sowed 2 bushels per acre, November 2nd, 1888, on thin sandy 
soil, corn stubble. Seed was shoveled in with double shovel plow. 
Condition of soil at time of sowing was very wet. Soil is consid- 
ered poor for wheat. Weather following sowing was very wet. 
Stand of wheat secured in the fall was only tolerably good.— 
Ripened a little earlier than the “Fultz.” Yield 6 bushels 
per acre. Straw was light and firm. Think it a very good wheat. 
It is the best I ever raised. 

R. L. Barr, 


Spencer, Roane Co., W. Va. 
FIFTH DISTRICT. 


Variety of wheat tested, “Michigan Bronze.” 

Quality of seed was good. 

Sowed 14 bushels per acre, November 1, 1888, on sandy loam 
soil in corn stubble. Soil is not considered very good for wheat. 
Weather following sowing was rainy. MRipened last of June. 
Yield 6 bushels per acre. 


Same report for “Velvet Chaff.” 
. Both kinds of wheat are better than what we have been raising. 
“Fultz” has been the leading wheat here. 
A. E. RopaBAuaH, 
Spencer, Roane Co., W. Va. 


FIFTH DISTRICT. 


Wariety of wheat tested, “German Amber.” 

Quality of seed was good. 

Sowed 14 bushels on good soil, prepared by plowing and hor- 
rowing wheat in. Condition of soil at time of sowing was wet. 
Stand of wheat secured inthe fall wasnotgood. Think this wheat 
is only adapted for low or swamp land. We have tried it before. 
Ripened 8 to 10 days later than other wheat. Yield light. 

This is a good wheat for low or swamp lands and produces an 
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excellent quality of bread. It is not snow white, but the quality — 
of the bread is first class. 
H. DrEPor, 


Spencer, W. Va. 
FIFTH DISTRICT. 


Variety of wheat tested, ‘Velvet Chaff.” 

Quality of seed good. 

Sowed 14 bushels per acre, October 15, 1888, on clay and sandy 
soil, prepared by plowing and harrowing. Condition of soil at. 
time of sowing was wet. Corn was grown on this land in 1887. 
Soil is’ considered well adapted for wheat. Weather following’ 
sowing was very wet. Stand of what secured in the fall was very 
good. Crop blasted about the time of ripening. Withstand frost 
and drought well. Ripened about the same time as “Fultz” wheat. 
Yield 6 bushels per acre. I do not think this variety of wheat is 


good. 
H. DePor, 
Spencer, W. Va. 


FIFTH DISTRICT. 


Variety of wheat tested, “Gold” 

Quality of seed was good. _ 

Sowed 1} bushels per acre, October 28, 1888, on clay and sandy 
soil, prepared by plowing and harrowing. Condition of soil at 
time of sowing was wet. Land was in sod 25 yeare. Soil is con- 
sidered good for wheat. Stand of wheat secured in the fall was 
only moderate. Wheat was winter killed. This wheat does not 
withstand frost and drought. Crop grew very tall, with long head 
and bright, soft, yellow straw. Ripened 10 days later than other 
wheat. Yield 7 bushels per acre. Think it a good wheat. 

H. DePor, 
Spencer, W. Va. 


FIFTH DISTRICT. 


Variety of seed tested, ‘‘ Michigan Bronze.” 

Quality of seed tested was good. 

Sowed 1 bushels per acre, October 15th, on mixed élay and 
sandy soil, prepared by plowing and harrowing wheat in. Soil 
was too wet at time of sowing on account of continual rain. Land 
had been in sod for 25 years. Considered well adapted tor wheat. 
Wheat was blasted in head about the time of ripening. Ability 
of wheat to withstand frost and drought is good. It grows strong 
and vigorous, with good, strong, healthy straw. Yield was 8 bu. 
per acre. Think this a good wheat for this séction with a fair 


chance. 
H. DePus, 
Spencer, W. Va. 
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FIFTH DISTRICT. 


Variety of wheat tested, “Michigan Bronze.” 

Sowed 1 bushel on ? acre of upland, loamy soil, prepared by 
shoveling grain in with shovel plow. Condition of soil at time of 
sowing was wet, and continued wet until harvest. Crop was dam- 
aged some in the head before harvest by wet weather, Yield 54 
bushels, 

C. C. Kery. 
Spencer, W.:Va. 


RECAPiTULATION FOR THE FIFTH DISTRICT. 
“MICHIGAN BRONZE.” 


Considered good. 
Considered good. 
Damaged in the head. 
Considered good. 


‘“ GERMAN AMBER.” 
Good for low lands. 
‘‘ VELVET CHAFF.” 


Considered good. 
Considered good. 


** SOLID GOLD.” 
Considered a good wheat. 


Twenty-six tests were sent to this district, of which eight were - 
reported upor as follows: 


“Michigan Bronze,’ 3 reports favorable. 

1 report unfavorable. 
“German Amber, 1 report favorable. 

0 reports unfavorable. 
“Velvet Chaff,” 2% reports favorable. 

0 reports unfavorable. 
“Solid Gold,” 1 report favorable. 

0 reports unfavorable. 


SIXTH DISTRICT. 
Variety of wheat tested, “Findlay.” 


Quality of seed received was good. ene 
I sowed 1+ bushels per acre, on October 22,1888 Soilis a light, 
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sandy hill-land and was prepared by drilling in corn land with 
200 pounds of Anchor Brand fertilizer per acre. Condition of 
soil at time of sowing was a little wet, but otherwise in good con- 
dition. Raised a good crop of corn. Land considered good for 
corn or wheat. Weather following was very wet. Stand of 
wheat secured in the fall was good. I believe it a good variety 
to withstand frost or drought. It is a few days later than the 
**Rice” or “Booten.” Ripened about June 20. Yield 23 bushels 
per acre. I think it a good, hardy wheat and a good yielder. 

R. M. Srums, 

Scary, Putnam Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, “Rice.” 

Quality of seed was good. 

Sowed 1 bushel per acre, October 22, 1889, on light, sandy hill 
land. Prepared by sowing in corn land with drill and 200 pounds 
of Anchor Brand fertilizer used to the acre. Soil at time of sow- 
ing was wet and in good condition. The soilis considered good 
for corn or wheat. Weather following sowing was very wet. Stand 
of wheat secured in the fall was good. Ability of the crop to 
withstand frost and drought good. It ripened 3 or 4 days earlier 
than other varieties. Yield 4 bushels per acre. Think it a good, 
hardy, plump wheat, but not much of ayielder. It was sownside 
by side of Findlay” and ““White Booten,” all on same soil. 

. R. M. Sims, 
Scary, W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, “White Booten.” 

Quality of seed was good. 

Sowed 13 bushels to the acre, October 20, 1888, on sandy, hill 
land, prepared by sowing broadcast and plowing in, with 200 
pounds of fertilizer per acre. Condition of soil at time of sowing 
was wet. Had raised good potatoes upon the land. It is consid- 
ered good corn or wheatland. Weather following the sowing was 
very wet. Stand of wheat secured in the fall was very good. 
Ability of wheat to withstand frost and droughi is very good. 
Ripened June 20. Yield 14 bushels per acre. Believe to be a 
very good wheat. 

R. M. Spots, 
Scary, Putnam Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested “Findlay.” 
Quality of seed received was good. 
Sowed 13 bushels per acre November 1, 1888, on a black clay 
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soil, prepared by harrowing corn stubble and drilling, Condition 
of soil at time of sowing too wet. Did not have time to turn it. 
Soil is considered good. Weather following was so wet, did not 
secure a stand in the fall thick enough. The heads were a little 
damaged. They filled at bottom, but near the point were not 
well filled. Last winter was not a fair test of its ability to with- 
stand frost and drought. It did not have time to branch out. 
Ripened June 26th. Yield 8 bushels per acre. I had been sow- 
ing Lancaster on the same land some years before. Yield was 
about 10 bushels peracre. The grain is harder or firmer than 
either of the other varieties, but I do not know whether it is well 
adapted to our country or not. 
J. F. CHAPMAN, 
Hurricane, Putnam county, W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ‘White Booten.”’ 

Quality of seed was good. ; 

Sowed i+ bushels on November 1, 1888. Soil was black, heavy 
and prepared by light plowing and harrowing in. At time of 
sowing, it was a little too wet. Soil is considered good for corn. 
Weather following sowing was rainy, and the stand of wheat 
secured in the fall was tolerably good. It was sown too late to 
branch. We had an uncommonly mild winter; but little freez- 
ing. Time of ripening, June 25th. Yield 6 bushels per acre. I 
think that upon fresh clay soil. high land, the quality of the grain » 
would be nice, but do not think the yield would be large. 

J. F. Cuapman, 
Hurricane, Putnam county, W. Va. 


SIXTH DISTRICT. 


Variety of seed wheat tested, “Rice.” 

Quality of seed received was good. 

Sowed 14 bushels per acre November 1, 1888, on heavy loam 
soil. It was prepared by harrowing corn stubble, and put in with 
drill. The condition of the soil at time of sowing was too wet. 
Stand of wheat secured in the fall was tolerably good. It was 
very weedy, as the land was not fallowed. Last winter was un- 
commonly mild. The crop grows very tall; about five feet. 
Some stalks I measured were 54 feet. Time of ripening was 
June 20th. Yield was 10 bushels per acre. I think it a very 
‘good wheat. I could not give it a fair test last fall as I did not 
get the wheat in until late and it rained almost all fall, and was 
sown too late to branch. I have just threshed and could not re- 
port sooner. 

J. F. CHAPMAN, 
Hurricane, Putnam county, W. Va. 
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Variety of wheat tested, “Rice.” 

Quality of seed received was good. 

Sowed 1+ bushels per acre, November 1, 1888 on alluvial clay 
soil, prepared by running a disk harrow over corn stubble and fol- 
lowed by drill. Soil at time of sowing was rather heavy from pre- 
vious incessant rains. Land produced 50 bushels corn per acre in 
1887. In 1886 and 1885 clover pasture. The soil is considered 
favorable for wheat. Weather following sowing was wet and cold. 
Stand of wheat secured in the fall was fair. Incessant rains while 
the wheat was in shock impaired the quality. Winter was too 
mild and moist to determine as to the ability of the crop to with- 
stand frost and drought: the soil not being dry since the wheat 
was sown. It grows with a strong, stiff straw, and a foot taller 
than Findlay and Mediterranean which grew on either side of it. 
Ripened June 24th. Yield 16 22-60 bushels per acre. I think 
the wheat a good variety. Did not tiller out as well as the ‘‘Find- 
lay ;” consequently did not yield as well. . 

J. K. THompson. 
Raymond City, Putnam Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ‘White Booten.” 

Quality of seed received was good. 

Sowed 14 bushels per acre, November 1, 1888, on an alluvial 
clay soil, prepared by running a disk harrow over corn stubble 
followed by drill. Condition of soil at time of sowing was: heavy 
from previous incessant rains. Land produced 50 bushels of corn 
in 1887. 1n 1886 and 1885 in clover pasture. Land is considered 
favorable for wheat. Weather following was wet and mild. Stand 
of wheat secured in the fall was good. [t was attacked by rust 
and nearly ruined. It was a complete failure. Opinion of the- 
wheat, no good. 

J. K. Tompson, 
Raymond City, Putnam Oo, W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ‘“Findlay.” 

Quality of seed received was good. 

Sowed 14 bushels per acre, November 1, 1888, on an alluvial 
clay soil, prepared by running a disk harrow over the corn stub-. 
ble followed by drill. Condition of soil at time of sowing was. 
rather heavy. Land produced 50 bushels corn per acre in 1887,. 
In 1886 and 1885in clover. Soilis considered favorable for wheat. 
Weather following sowing was wet and mild, and the stand of° 
wheat secured in the fall was good. No means of testing the abil- 
ity of the wheat to withstand frost and drought, as the winter was. 
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Was sown. Incessant rains while in shock impaired the quality. 
Itis a good stiff straw of medium height. ‘Tillered well. Ripened 
July Pet Yield 18 85-60 bushels per acre. I think highly of the 
“Findlay.” It was sown and grown under unfavorable circum- 
stances and yet made a fair yield. See 
J. K. THompson, 
Raymond City, Putnam Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ‘‘Findlay.” 

Quality of seed was fairly good. 
_ Sowed 1; bushels per acre on sandy clay soil, prepared by turn- 
ing and using disk harrow. Condition of soil at time of sowing 
was very good. Previous crop grown (1587) was clover. Soil is 
considered good, and the weather following was rainy. The stand 
of wheat secured in the fall was very good. It was attacked by 
green louse with considerable injury. Ability of the crop to 
withstand frost and drought very good. Ripens early with good 
head and straw. Ripened about June 15th. Yield was 17 bush- 
els per acre. I think it a good wheat, but did not have fair test. 
owing to the' wet weather. 

JAS. STEWART, 
Raymond City, Putnam county, W. Va. 


/ 


SIXTH DISTRICT. 


Variety of wheat tested, “White Booten.” 

Quality of seed sent was fairly good. 

Sowed 14 bushels per acre October 15, 1888, on sandy clay soil, 
prepared by turning plow and disk harrow. Condition of soil at 
time of sowing was very good. Land inclover in 1887. Soil is 
considered good. Weather following time of sowing was rainy. 
Stand of wheat secured in the fall was very good, but was at- 
tacked by green louse with considerable injury. The ability of 
the crop to withstand frost and drought is fairly good. It ripens 
a little later than the “Rice.’ Has short head and straw.— 
Ripened Junel0th. Yield 15 bushels per acre. Do not think 


this year has been a fair test, owing to the rainy season. 
JAS STEWART, 


Raymond City, Putnam covnty, W. Va. 
4 
SIXTH DISTRICT. 


Variety of wheat tested, “Rice.” 

Quality of seed received was good. : 

Sowed 14 bushels per acre October 15, 1888, on sandy clay soil, 
prepared by turning plow and disk harrow. Condition of soil at 
time of sowing was very good. Previous crop grown (1887) was 
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clover. Soil is considered good for wheat. Weather following 
was rainy and stand of wheat secured in the fall was very good. 
It was attacked by a green louse. Ability of crop to withstand 
frost and drought is fairly good. It grows with a good straw and 
well headed. Ripened June 15th. Yield 17 bushels per acre. 
This was not a fair test year owing to excess of rain. Think it 
a very good wheat. 
Jas. STEWART, 
Raymond City, Putnam county, W. Va. 


SIXTH DISTHICT. 


_ Variety of wheat tested, “Findlay.” 

Qualty of seed was good. 

Sowed at the rate of 14 bushels per acre, November 5, 1888, on 
clay soil, prepared by turning over. Condition of soil at time of 
sowing was splendid. It had been in timothy for 6 years pre- 
vious. It is considered good wheat land. Wheat was sown en- 
tirely too late and the weather following was wet and cold. 
Stand of wheat secured in the fall was good for the late sowing. 
No accidents or diseases damaged the crop. Wheat is well adapt- 
ed to withstand frost and drought. Grows tall,and I think is very 
good wheat for dry land. Ripened June 25th. Yield 224 bush- 
els per acre. Think it a good wheat. 

Witt T. Cox, 
Cox’s Landing, Cabell Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ‘‘Rice.” 

Quality of seed was fine. 

Sowed at the rate of 14 bushels per acre, November 5, 1888, on 
clay soil, prepared by turning over. Condition of soil at time of 
sowing was excellent. Land had been in timothy for 6 years. 
Soil is considered good wheat land. Time of sowing was entirely 
too late and weather following was wet and cold. Stand of wheat 
secured in the fall was good tor time of sowing. No accident 
happened to the crop. Think it will stand frost well.. It grows 
. very tall, and will do wellin poor, high land. Ripened June 25. 
Yield 213 bushels per acre. Grains large, but stand of wheat was 
not so thick as “White Booten.” I think it a good wheat. 

Wit T. Cox, 
Cox’s Landing, Cabell Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ““White Booten.” 

Quality of seed was good. 

Sowed at the rate of 14 bushels per acre, Nov. 6, 1888, on a dark, 
clay soil, prepared by turning, plowing and harrowing. Wheat 
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sowed with a drill. Condition of soil at time of sowing very loose 
and in goud condition. Land in timothy hay for 6 years previous. 
Soil is considered good wheat land. Sown entirely too late, and 
the weather following was wet and cold during the fall. Stand of 
wheat secured in the fall was good for late sowing. No accidents 
or diseases damaged the crop. I think it very hardy and well 
adapted torich land. Hasastiffstraw. Ripened June 25. Yield 
223 bushels peracre. I find that November is entirely too late to 
sow wheat in this country, but the seed was delayed, and wet 
weather still delayed until November 6. 
Opinion of wheat: splendid. . 
Wit T. Cox, 
Cox’s Landing, Cabell Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ‘“‘Findlay.”’ 

Quality of seed was good. 

Sowed 1 bushels per acre, on November 1, 1888, on sandy soil, 
prepared by plowing wheat in with a double-shovel plow and 
harrowing the ground. Condition of soil at time of sowing was 
wet. Previous crop grown was corn; yield 40 bushels per acre. 
In 1886 and 1885 land was in timothy; yield 1 ton per acre. Soil 
is considered medium. Weather following sowing was wet. Stand 
of wheat secured in the fa]l was not as good as the other two va- 
rieties. No accidents or diseases damaged the crop. Think this 
variety not as good as the other varieties tested to withstand frost 
and drought. Ripened June 15. Yield at the rate of 9 bushels 
per acre. Growth not so vigorous as other varieties and not as early 
as other two. Early variety is the kind of wheat needed for this 
country. This wheat was sown on as good ground as the other 
two, but it never does as well sown on corn ground as on tobacco 
or potatoes. 

R. Enstow, 
Huntington, Cabell Co. W. Va. 


SIXTH DISTRICT. 


Variety of seed tested, ‘‘White Booten.” 

Quality of seed was good. 

Sowed 14 bushels per acre, November 1, 1888, on sandy loam 
soil, prepared by plowing and harrowing. Land produced 100: 
bushels potatoes in 1887. In 1885 and 1886 it was 1n grass, pro- 
ducing one ton of hay per acre. Soil is considered mediem. 
Weather following sowing was dry. Stand of wheat secured in 
the fall was good. No accidents or diseases damaged the crop. 
Consider ability of wheat to withstand frost and drought good. 
Ripened June 10th. Yield 18 bushels per acre. I think it a good 
variety, but was sown later than it ought to have been. On ac- 
count of wet weather did not get to sow wheat until November 1, 
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I think if sown last of September or first of October it would ripen 
about June 1. , 
R. ENnstow, 
Huntington, Cabeil Oo., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, ‘‘ Rice.” 

Quality of seed was good. 

Sowed 14 bushels per acre, on November 1, 1888. Soil is a 
sandy loam, prepared by plowing and harrowing. Sowed broadcast 
and plowed in. Previous crop grown was potatoes; yield 100 
bushels per acre. In 1886in timoty; yield 1 ton per acre. In 
1885 in timothy; yield 1 ton peracre. Soil is considered me- 
dium. Weather following sowing was wet, and stand secured in 
the fall was good. No accidents or diseases damaged the crop. 
Well adapted to withstand frost and drought. No peculiaritiesin 
growth of crop noted. Time of ripening was June 8. Yield per 
acre was 234 bushels. Growth of the wheat was better than the 
“White Booten,” and finest straw that lever saw grown on wheat. 
I think the variety of the wheat a good one, but it was sown later 
than if ought to have been. Received wheat two weeks late, 
then it was wet for two weeks following. Did not get to sow un- 
til November 1. Think if wheat was sown last of September or 
first of October it would ripen June 1. 

R. Enstow, 
Huntington, Cabell Co., W. Va. 


SIXTH DISTRICT. 


. Variety of wheat tested, “Rice.” 

Quality of seed was good. 

Sowed 14 bushels per acre, October 31, 1888, on sandy soil, pre- 
pared by plowing and harrowing and sown by drilling. Soil 
was in good condition at time of sowing. Land in grass in 1887; 
yield light. In 1886in wheat; yield 9 bushels peracre. In 1885 
in corn; yield 40 bushels per acre. Stand of wheat secured in 
the fall was poor. Crop grew very tall, and lodged badly. 
Ripened June 20. Yield 134 bushels per acre. Do not thinkita 
good wheat. 

W. J. Parsons, 
Huntington, Cabell Co., W. Va.. 


£IXTH DISTRICT. 


Variety of wheat tested, “Findlay.” 

Quality of seed was good. 

Sowed 17 bushels per acre, October 19, 1888, on sandy soil, pre- 
pared by plowing and harrowing. Soil was in good condition at 
time of sowing, Land in grass in 1887. In wheat in 1886; yield 
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9 bushels per acre. In 1885 in corn; yield 40 bushels per acre. 
Weather following sowing was cold andrainy. There were no ac- 
cidents or diseases to damagecrop. Withstands frost and drought — 
well and has good straw that will not lodge. Ripened June 20. 
Yield 163 bushels per acre. Think it a good wheat. 
W. J. Parsons, 
Huntington, Cabell Co., W. Va. 


SIXTH DISTRICT. 


Variety of seed tested, “White Booten.” 

Sowed 1.1-4 bushels per acre, October 31. Quality of seed was 
good. Soil was prepared by plowing and harrowing. Wheat 
sown with drill. Land in 1887 was in grass. In 1886 in wheat; 
9 bushels per acre. In 1885 in corn; yield 40 bushels per acre. 
Stand of wheat secured in the fall was good, and stood up well. 
No diseases or accidents damaged the crop. Wheat was of good 
height and stiff straw, and did not lodge. Ripened June 20. 
Yield 1&3 bushels per acre. Ithink it a good wheat, and well 
adapted to this section of the State. 

W. J. Parsons, 
Huntington, Cabell Co., W. Va. 


SIXTH DISTRICT. 


Variety of seed tested, “White Booten.” 

Sowed 1 1-4 bushels per acre, November 5, 1888, on thin, sandy 
soil. Wheat was sown on corn stubble, plowed in with double 
shovel plow. Soil was very wet at time of sowing. Soil is. not 

_well adapted for wheat. Weather following sowing was cold 
and wet. Stand of wheat secured in the fall was very good, cons 
sidering the late sowing. Peculiarities of growth of crop were 
short heads, but good grain. Yield 124 bushels per acre. 

On account of delay in receiving wheat, we were obliged to sow 
it on poor land, as our good ground was allin use; hence, do not 
consider it a fair test. Will try this wheat again. It looks well 
and strong, and think it a good wheat. 

Dyke Bowen, 
Cox’s Landing, Cabell Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, “Rice.” 
- Quality of seed was good. 

Sowed 1 1-4 bushels per acre, November 5, 1888, on red clay 
soil, prepared by shoveling and harrowing. Condition of soil at 
time of sowing was fair. Crop grown in 1887 was corn; yield 30 
bushels per acre. In 1886 and 1885 in clover pasture. Soil is con- 
_ sidered fairly adapted for wheat. Weather following sowing was 
rainy. Stand of wheat secured in the fall was good for the late 
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sowing. Crop was tangled considerably on June 16, and could 
not be cradled without loss. Straw seemed tobe weak. Notable 
to determine as to its ability to withstand frost and drought, as 
the winter was very mild and wet. Did not notice any peculiar- 
ities of growth of crop. Ripened June 25, but owing to wet 
weather was not cut until the 29th. Yield 114 bushels per acre. 

Have sown the 11 1-2 bushels on river bottom land that was in 
corn, and along side of the “White Booten,” on the 8th of Octo- 
ber. Sowed broadcast. 

Think the straw of “Rice” is too weak, but am giving it an- 
other trial. May be able to give a better and more extended 
opinion next year. 

GrEorGE OC. BowyeEr, 
Winfield, Putnam Co., W. Va. 


SIXTH DISTRICT. 


Variety of wheat tested, “Findlay.” 
The seed was cracked in threshing. | 
Sowed 1 1-4 bushels per acre, on November 5, on light clay 
soil, prepared by shoveling and harrowing. Condition of soil at 
time of sowing fair only. Land was in corn in 1887; yield 25 
bushels per acre. In 1886 and 1885 in red clover pasture. Soil 
is considered not well adapted for wheat. Weather following 
sowing was rainy. Stand of wheat secured in the fall was not 
very good. Was slightly tangled June 8. Oamnnot say as to its 
ability to withstand frost and drought, as the winter was wet and 
open. Noticed no peculiarities of growth of crop. Cut June 29. 
Yield 6 bushels per acre. Soil was not as good as the other lots, 
and seed was considerably cracked. Was thin all through. Was 
not so favorably impressed with the “Findlay.” as with “‘Booten” 
and “Rice,” but it had not as good chance as the others. Have 
sown the 6 bushels along side of the “Rice.” There was consid- 
erable amount of cockle in this seed. ‘ 
Gro. C. BowYeEr, 
Winfield, Putnam Co., W. Va. 


SIXTH DHSTRICT. 


Variety of Wheat tested, ‘‘White Booten.”’ 

Quality of seed was good. 

Sowed 1 1-4 bushels per acre, November 5th, 1888, on red clay 
soil, prepared by shoveling and harrowing with common tooth 
harrow. Condition of soil at time of sowing was only fair. Crop 
grown in 1887, was corn; vield about 30 bushels per acre. In 
1886 and 1885 land was in red clover pasture. Soil is considered 
well adapted for wheat. Weather following sowing was wet. 
Stand of wheat secured in the fall was very good, considering the 
late sowing. No accidents or diseases to damage the crop. Oan 
not say as to the ability of crop to withstand frost and drought, as 
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*. the winter was very open'and wet. Noticed no peculiarities in 


ny 


_ growth of crop. Wheat ripened about June 24, but was not cut 


until June 29,0n account of rain. Yield 15 1- 2 bushels per acre. 


- Wheat was sown too late for a fair test, although the season was 


favorable. Sowed the 154 bushels October7, 1889, onriver bottom 
land that had been in corn. As the season was so wet, had to sow 
broadcast. Like the wheat from the yield of this season. If it 
does as well the coming season, all things being considered, will 
continue to sow it. 
Gro. C, Bowyer, 

Winfield, Putnam ,Co., W. Va. 


RECAP{TULATION FOR THE SIXTH DISTRICT. . 
“RINDLAY.” 


Good wheat. 

In doubt. 

Considered fair. 

Considered good wheat. 

Considered good wheat. 

Not favorable. 

Think it a gocd whea 

Not considered as zood as ‘‘White Booten” or “* ‘Rice. ” 


“RICE.” 


Considered a good wheat, but not much of a yielder. 
Think it a good wheat. 

Think it a ood wheat, but not so good as the “Findlay. fe 
Think it a good wheat, 

Think it a good wheat. 

Do not think it a good wheat. 

Think it a good wheat. 

Not favorably impressed with it. 


“WHITE BOOTEN.” 


Think it a very good wheat. 
Not a good yielder. 
Not favorably impressed. 

. Think it a splendid wheat. 
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SIXTH DISTRICT. 


“Think it a good variety.” % 

Think it a good wheat, and well adapted to this section. 

Think it a good wheat. 

Considered good. 

156 tests were sent to this district, of which 24 were reported 
upon as follows: ' 


“Hindlay” 5 reports favorable. 

3 reports unfavorable. 
“Rice” 6 reports favorable. 

2 reports unfavorable. 
“White Booten” 6 reports favorable. 


2 reports unfavorable. 
SEVENTH DISTRICT. 


“Did not receive any wheat whatever.” 
Jno. H. McOreary. 
Raleigh, Raleigh Co., W. Va. 


SEVENTH DISTRICT. 


37 tests sent. 
No reports received favorable or unfavorable. 
One notice that the wheat was not received. 


EIGHTH DISTRICT. 


Variety of wheat tested ‘‘White Booten.” 

Quality of seed received was good. 

Sowed about 1} bushels per acre November 6, 1888 on sandy 
clay soil, prepared by plowing early in October. Condition of soil 
at time of sowing was loose, but very wet. Land was in wheat 
in 188%. Yield about 12 bushels per acre, 1886in corn. Yield 
- 80 bushels per acre. In 1885 in grass. Soil is considered reason- 
ably well adapted to wheat. Weather after sowing was wet, and 
stand of wheat secured in the fall was good. No accidents or 
diseases damaged the crop. Had very little frosts and no drought. 
Growthof crop: Apparently strongand healthy. Stood up well. 
Ripened June 25th. Yield estimated at 16 bushels per acre. Con- | 
sidering time of sowing, wet condition of the ground and having 
been worked too hard and fed too little, [think the wheat has done 
well. From the present experiment, I think it a good variety. 

D. M. Rrerer, 
Alderson, Monroe Co., W. Va. 
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EIGHTH DISTRCT. 
4 j ; 

Variety. of wheat tested “Rice.” 

Quality of seed was good. 

Sowed 1} bushel per acre about Nov. 6, 1888. Soilis a mixture 
of sand and clay, prepared by plowing. 

‘Condition of the soil at time of sowing was loose, but quite wet. 

Previous crop grown (in 1897) was wheat. Yield 35 bushels 
per acre. In 1886 corn, yield light. In 1885 in pasture. Soil is 
considered equally adapted. to the various crops. Weather fol- 
lowing sowing was favorable, and stand of wheat secured in the 
fall was good. No accidents or diseases damaged the crop. There 
were no droughts, and only lights frosts. Crop was equally flour- 
ishing the season through. Ripened about June 25. Estimated 
yield 15 bushels per acre. 

Considering time of sowing, wet condition of the soil, and hav- 
ing been worked too hard and fed too little, I think the wheat 
has done well. From the present experiment, I think it a good 
variety. - D. M. Rirrs, 

Alderson, Monroe county, W. Va. 


EIGTH DISTRICT. 


Variety of seed tested “Purple Straw.” 
Same report as ‘‘White Booten’’. except not quite so tall nor 
such large heads. D. M. Rirrs, 
Alderson, Monroe county, W. Va. 
' 
EIGHTH DISTRCIT. 


Variety of seed “Purple Straw.” 

Quality of seed good. ae 

Sowed 14 bushels per acre October 12, 1888, on yellow clay soil, 
prepared by drilling in corn field. Condition of soil at time of 
sowing very wet. Land recently in wheat. Soil is considerod 
moderately good. Weather following was very wet, and’ the 
stand of wheat secured in the fall was very good. Crop was in- 
jured some by wet weather. Crop was not injured by frost and 
drought. Ripened June 25. Yield 19 bushels per acre. Wheat 
grew well. I like it very much. Think our soil suits it splen- 
didly.. No rust nor smut to be found. The reason f sowed 14 
bushels per acre, I had no 5 peck dril. I used Zell’s fertilizer. 
I wish you could recommend a better wheat fertilizer if you can. 
My objections to it are that it produces too much straw. 

T. L. Haynes, 
Alderson, Monroe county, W. Va. 
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EIGHTH DISTRICT. 


Variety of wheat tested “Rice.” 
uality of seed tolerably good. race 
' Sowed 1 bushels per acre October 12, 1858. Soil is yellow clay — 
'. prepared by drilling in corn stubble. Condition of soil at time. of 
sowing was very wet. Land in 1887 wasin wheat. Soil is con- 
sidered only moderately good. Weather following sowing was 
very wet, and stand of wheat secured in the fall was very good. 
Crop was damaged some by wet weather. Not injured by drought 
or frost. Ripened July ist. Yield 15 bushels per acre. Wheat 
grew well and looked fine all the time. I think it a very good 
wheat, but not as good as ‘Purple Straw” or “White Booten.” ~~ 
THomas L. Haynzs, 
Alderson, Monroe county, W. Va. ° 


EIGHTH DISTRICT. 


Variety of wheat tested “Purple Straw.” 

Quality of seed was good. 

Sowed 14 bushels per acre about September 25, 1888, upon black 
‘gravelly soil, prepared by plowing, harrowing anddragging. Con- 
dition of soil at time of sowing was not very good. Too wet. 
Oats was grown on the land in 1887. Yield 82 bushels per aere. 
In 1886 corn. “Yield 35 bushels per acre. Soil is considered 
good. Weather following sowing was rainy. Stand of wheat 
secured in the fall was not very good on account of oats grow- 
ing in soil. Crop wasinjured by thefly. Can not say as to the 
ability of the crop to withstand frost and drought as the win- 
ter was very open and the weather wet enough. It madea very 
good growth; was of medium height. Ripened July 1st. Yield 
15 bushels per acre. I think it a good variety of wheat. It 
yielded well to the amount of straw, but the samples did not come _ 
until late, and I was almost done sowing and could not give the 

- wheat the chance I would have liked to have given it. Our en- 
tire crop was light this year; not. being nearly an average, but 
the wheat received from you was rather better than my own seed. 

Levi CuayPoot, 
Fort Spring, Greenbrier county, W. Va. 


HIGHTH DISTRICY. 


Variety of wheat tested “White Booten.” 

Quality of seed received was good. 

Sowed 1} bushels per acre October 12,1888. Soil isa yellow 
clay, and was prepared by drilling in corn land. * Condition of soil 
at time of sowing was wet. Land had been in wheat for three 
years. Soilis considered only moderately good. Weather fol- 
lowing time of sowing was very wet. Stand of wheat secured in 
the fall was very good. Crop was damaged to some extent by 
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wet weather. There was no drought, and it was not injured by 


frost. Ripened June 25. Yield 20 bushels. It is very broad 
blade. Died early. Stood up real well and ripened very early. 
I expect to sow the “White Booten” this year. I like this wheat 
very well. I find it proof against rust; also have not discovered 
one grain of smut. ; 
THomas L. Haynes, 
Alderson, Monroe county, W. Va. 


EIGHTH DISTRICT. 


Variety of wheat tested “Rice.” 

Quality of seed was good. 

Sowed 14 busbels per acre on September 25. Soil is black and 
gravelly, prepared by plowing, harrowing and dragging.” Condi- 
tion of the soil at the time of sowing was not very goodon account 
of oats growing in the soil. Previous crop (1887) was oats. Yield 
32 bushels per acre. In 1886 corn. Yield 35 bushels per acre. 
Soil considered good. Weather following time of sowing was wet. 
Stand of wheat secured in thé fall was not very good on account. 
of oats growing in the soil. Crop was injured by the fly. Can 
not say as to its ability to withstand frost and drought as the win- 
ter was open and weather wet. This wheat grew a little taller 
than the “Purple Straw.” Ripened July 1. Yield 123 bushels 
per acre. Wheat very good quality, but did not yield quite as 
well as ‘Purple Straw.” ; 

Levi CLAypoot, 
Fort Spring, Greenbrier county, W. Va. 


EIGHTH DISTRICT. 


Variety of wheat tested “White Booten.” 

Quality of seed was good. ° 

Report same as ‘‘Rice.” 

I did not have land enough left in the field to sow all of this 
variety. It is a shorter strawed wheat than the others, but yields 
tolerably well to the amount of straw. Itis a beautiful wheat in 
quality, but, I think, it requires rich soil. 

Levi CLaypoo., 
- Fort Spring, Greenbrier county, W. Va. 


EIGHTH DISTRIOT. 


Variety of wheat tested, ‘‘White Booten.” 

Quality of seed received was good. 

Sowed 14 bushels per acre, November 12,1888. Soil is bottom 
land ; sand and loam, prepared by plowing, and wheat put in 
with drill. Time of sowing weather was wet. Land was in corn 
in 1887. Yield 40 bushels per acre. In 1886 and in 1885 in 
meadow. Yield 1 ton per acre. Weather following sowing was 
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wet and warm, and stand of wheat secured in the fall was good. 
Crop seriously damaged by overflow on the 19th of May. Ability 
of crop to withstand frost and drought is good. Crop grew rap- 
idly. Ripened July |. Not threshed. Wheat was damaged so 
_ much by overflow that I could not form anything like a difinite 
conclusion in regard to it. 

M. Gwirn, 


Green Sulphur Springs, Summers Co., W. Va. 
EIGHTH DISTRICT. 


Variety of wheat tested, “Rice.” 

Quality of seed was good. 

Sowed 14 bushels per acre Nov. 12, 1888 on bottom land, sandy 
loam, prepared by plowing. Wheat put in with drill. Condi- 
tion of soil at time of sowing was wet. Land was in corn 
in 1887. Yield 40 bushels per acre. In 1886 and 1885 land was 
in meadow. Yield 1 ton per acre. Weather following was wet 
and warm. Stand of wheat secured in the fall was good. ‘Crop 
was nearly ruined by rust. It rained here 34 days between May 
15 and July 1. Ability of crop to withstand frost and drought is 
good. Grows rapidly. Ripened July 1. Not threshed. I think 
this wheat would suit dry upland, but it is not adapted to low 
land or damp localities. 

M. Gwinn, 


Green Sulphur Springs, Summers Co., W. Va. 


EIGHTH DISTRICT. 


Variety of wheat tested, “Purple Straw.” 

Quality of seed received was good. : 

Sowed 14 bushels per acre Nov. 12, 1888, on bottom land, sandy 
loam, prepared by plowing. Wheat put in with drill. Land in 
corn in 1887. Yield 40 bushels per acre. In 1886 and 1885 in 
meadow. Yield 1 ton per acre. Weather following sowing was 
wet and warm, and stand of wheat secured in the fall was very 
good. Crop withstands frost and drought well. Grows rapidly. 
Time of ripening July 1. Notthreshed. The letter notifying me 
that you had sent the wheat was delayed for some time; the 
wheat, consequently, was left lying in the depot. This accounts 
for the late sowing. I am satisfied that this isa good variety of 
wheat, and will suit this soil and climate. 

, M. Gwinn, 
Green Sulphur Springs, Summers Oo., W. Va. 


EIGHTH DISTRICT. 


Variety of wheat tested, “Rice.” 
Quality of seed was good.. 
Sowed 14 bushels on three-fourths acre, Noy. 1, 1888, on worn 
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sandy soil, prepared by plowing oats stubble and drilling the . 
usual way. Used 200 pounds of Zolls’ Commercial Fertilizer, 
Soil at the time of sowing was worn, and the oats badley mat- 
ted on same. Oats grown on this land in 1887. Yield 20 bushels 
per acre. In 1886corn. Yield 20 bushelsper acre. Soil is consid- 
ered good for wheat, but worn. Weather following sowing was 
wet. Stand secured in the fall was good. Crop was damaged by 
the growth of oats. It withstands frost and drought well. Rip- 
ened July 1. Yield 12 bushels per acre. Owing to adverse cir- 
cumstances this was not a fair test of the wheat. Will sow. 
same next year. Believe it to be a good wheat. 
Ouas. L. Davis, 
Fort Spring, Greenbrier Co.,'W. Va. 


KIGHTH DISTRICT. 


Variety of wheat tested “Purple Straw.” 

Quality of seed was good. 

Sowed 14 bushels per three-fourths acre on sandy, clay soil, 
prepared by plow and harrow with 200 pounds of Zeall’s fertilizer 
drilled in. Condition of soil at time of sowing was badly worn 
and wet. Corn was previouscrop. Yield 7 bushels per acre. 
The soil was considered good for wheat before worked out. Wheat 
was sown October 16, and the weather following sowing was wet. 
Stand of wheat secured in the fall was scarcely perceptible. Abil- 
ity of this wheat to withstand frost and drought is extra good. 
Peculiarties of growth. Wonderful stooling. Ripened June 28. 
Yield 20 bushels per acre. With attention, this wheat would 
yield heavily, and can be recommended. 

Cuarues L. Davis, 
Fort Spring, Greenbrier county, W. Va. 


EIGHTH DISTRICT. 


Variety of wheat tested “White Booten.” 

Quality of seed was good. 

Sowed 14 bushels per three-fourth acre October 14, 1888, on 
black, loamy limestone hillside soil, prepared by shovel plow. 
Sown broadcast. Condition of soil at time of sowing was wet 
and worn. Corn was grown on same land in 1887. Yield 25 
bushels per acre. In 1886 oats. Yield 30 bushels per acre. In 
1885 corn. Yield 35 bushels per acre. Soil is considered good 
for corn and grass. Weather following sowing was very wet. 
Stand of wheat secured in the fall was hardly visible on account 
of time and season. There were no accidents to the crop or dis- 
eases. Think it withstood frost and drought very well. Good 
straw on strongland. Ripened June 24. Yield 10 bushels per 
acre. Land had been run, and Ido not consider this a fair test. 
With proper care, I think it would be an unusually good wheat. 

Cuas. L.“Davis, 
Fort Spring, Greenbrier county, W. Va. 
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EIGHTH DISTRICT. 


Variety of wheat tested “Rice.” 

Quality of seed was very good. 

Sowed 14 bushels per acre on October 19, 1888 on good clay 
soil, prepared by plowing, harrowing and drilledin. Condition of 
soil at time of sowing was very good, but justafter sowing heavy 
rains drowned some of thecrop. Seil is considered fair for wheat. 
Weather following was wet. Stand of wheat secured in the fall 
was very good considering the wet weather. Crop stood frost 
well. This wheat grew about one foot higher than common wheat 
and some fell down. Ripened Jast weekin June. Yield 20 bush- 
els per acre. Thinkit a splendid wheat. I sowed some of it this 
fall. : Maturw Mann, 

Fort Spring, Greenbrier county, W. Va. 


EIGHTH Dit TRICT. 


Variety of wheat tested “Purple Straw.” 

Quality of seed was very good. 

Sowed 17 bushels per acre October 19, 1888, on good clay soil, 
prepared by plowing, harrowing and drilling in. Soil was in very 
good condition at time of sowing. Soil 1s considered fair for 
wheat. Weather followingsowing was very wet. Stand of wheat 
secured in the fall was very good. Withstcod frost well. Ri- 
pened last of June. Yield 20 bushels per acre. Think it a very 
good wheat. 

Maturew Mann, 
Fort Spring, Greenbrier county, W. Va. 


EIGHTH DISTRICT. 


Variety of wheat tested “White Booten.” 

Quality of seed was good. 

Sowed 13 bushels per acre October 19, 1888, on good clay soil, 
prepared by plowing, harrowing and drilling in. Condition of soil 
at time of sowing was very good. Soil is considered fair for 
wheat. Wheather following was wet. Stand of wheat secured in 
the fall was good with the exception of a small piece. Withstood 
frost very well. This wheat. did not grow so tall as the other 
varieties, but stood up better. Ripened last week in June. 
Yield 174 bushels. It is a very good wheat, and a prettier wheat 
than the Rice. 

Maraew Mann, 
Fort Spring, Greenbrier Co., W. Va. 


-of wheat secured in the fall was good, 
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RECAPITULATION FOR THE EIGHTH DISTRICT, 


“White Booten ” 

‘A very good wheat. 

An unusually good wheat. 
_ In doubt. 

Well pleased. ; 

Think it a very good variety.” 

‘‘Purple Straw.” 

“(Food wheat. = 

Produces too much straw. 

Favorable. 

Considered a good variety. 

Good variety. 

Thivk it a very good wheat.” 

“Riee” 

“Splendid wheat. 

Believe it to be a good wheat. 

Adapted to uplands, but not to low, damp localities. 

Good quality, but yield not equal to “Purple Straw,” or “White 
Booten.” 

Think it a good variety.” 

123 tests were sent to this district, of which 16 were reported 
upon as follows: 


“White Booten” 4 reports favorable. 
2 1 report unfavorable. 

“Purple Straw” 5 reports favorable. 
1 report unfavorable. 

“Rice” 5 reports frvorable. 


0 unfavorable. 


’ TENTH DISTRIOT. 


Variety of wheat tested “Tuscan Island.” 

Quality of seed was good. 

Sowed 14 bushels per acre October 15, 1888, on bottom land, 
corn-stubble prepared by harrowing and drilling. Condition of 
soil at time of sowing was wet. Corn was grown on same landin 
1887, yield 60 bushels. In 1&86 in corn. Soil is considered well 
adapted for wheat. Weather following sowing was wet. Stand 

The crop blew down in 
patches before filling out. Stood the winter well. Ripened 
about July ist, yield 21 bushels per acre. Think if some of it 
had not blown down, it would have made 25 bushels. I consider 
it a good kind of wheat. 

ANDREW LUNSFORD. 
Weston, W. Va. 
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TENTH DISTRICT. 


Variety of wheat tested ‘Red Russian.” 
Varietv of wheat tested “Tuscan Island.” 
No particulars given. Wheat not yet threshed. 
EK. W. Suita, JR, 
Weston, W. Va. 
TENTH DISTRICT. 


Variety of wheat tested, ‘‘Deitz Longberry.” 

Quality of seed good. 

Sowed 24 bushels on 1} acres clay soil, prepared by plowing with 
two-horse plow. Soil was in good condition at time of sowing. 
In 1887 land was in corn and oats. In 1885 and 1886 in pasture. 
Soil is considered well adapted for wheat. Stand of wheat se- 
cured in the fall was good, but short. Noticed no accidents or 
diseases to damage the crop. Cannot say as to its ability to with- 
stand frost and drought, as we had neither this year. It ripened 
about July 4. Yield 18 bushels per acre. I believe Deitz Long- 
berry is a good wheat and will sow it and the “Hybrid Mediter- 
ranean” this fall. Both of these varieties have nice, bright straw 
and nice to handle. 

EK. W. Smiru, JR., 

Weston, W. Va. 
TENTH DISTRICT. 


Variety of wheat tested, “Hybrid Mediterranean.” 

Quality of seed good. 

Sowed 24 bushels on 1# acres of clay soil, prepared by plowing 
with two-horse plow. Soil was in good condition at time of sow- 
ing. Corn and oats were grown on same land in 1887. In 1886 
and 1885 the land was in pasture. Soil is considered well adapted 
for wheat. Weather following sowing was rainy all the time. 
Stand of wheat secured in the fall was short on account of being 
sown so late. No accidents or disease affected the crop. There 
was no frost or drought to test its ability in this direction. No 
peculiarities of growth noticed. Ripened July 4. Yield 12 bush- 
els peracre. Think it a good wheat. Like it better than the 
“Reliable.” The “Hybred Mediterranean” did not yield as much 
as “Deitz Longberry,” butit is about as good. 

E. W. Smrra, * 
Weston, W. Va. 
TENTH DISTRICT. 


Variety of wheat tested, ‘“‘Reliable.” 

Quality_of seed was good. 

Sowed 24 bushels on 1 acres clay soil, prepared by plowing 
with two-horse plow. Soil was in good conditionsat time of sow- 
ing. Corn and oats grown on same land in 1887. In 1885 and 
1886 in pasture. Soil is considered well adapted for wheat. 
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, * Weather following sowing was wet. Stand of wheat secured in the 
fall was very short on account of late sowing. Cannot say as to its 
ability to withstand frost and drought, as there was no drought 
or hard freezing. Ripened from the Ist to the 4th of July. Yield 
11 bushels per acre. Think it a good wheat. . 

KH. W. Surra, Jr, 
Weston, W. Va. 


TENTH DISTRICT. 


Variety of seed tested “Valley.” 

Quality of seed was good. 

Sowed 1 bushels per acre October 16, 1888, on black loam soil, 
prepared by a shovel plow and harrowed in. Condition of soil at 
time of sowing was wet. Same land was in corn in 1887. Yield 
good. In 1886 and 18-5 insod. Soil is considered well adapted 
for wheat. Weather following sowing was very wet. Stand of . 
wheat seoured in the fall was good. No accident. or diseases 
noticed. Withstands frost and drought about as other wheat. 
Looks a good deal like other bearded wheat. Ripened about the 
first of July. Yield 4} bushels per acre. The grain of wheat I 
observed was long and shriveled some. My opinion of this wheat 
is that it is about same as other wheat usually raised in this. 
neighborhood. O. A, Frerwe nt, 

Buckhannon, Upshur county, W. Va, 


TENTH DISTRICT. 


Variety of wheat tested “Reliable.” 
Quality of seed was good. 
Sowed it bushels per acre about October 15, 1888, on black 
-loam soil, prepared by plowing in with shovel plow, and har- 
rowed afterward. Oondition of soil at time of sowing was wet. 
Part of the same land produced corn in 1887. In [886 it wasin 
sod. Soil is considered well adapted for wheat. Weather fol- 
lowing sowing was wet. Noticed no accidents to crop. With- 
stand frost and drought about as well as other wheat. Ripened 
July 1st. Yield 44 bushels per acre. Grains are plump and 
full. I have sown 24 bushels of this wheat this fall, as I think it 
worthy of another test. I think the grains are some larger and 
nicer lovking than other wheat tuat I have raised. 
O. A. FrETWELL, 
Buckhannon, Upshur county, W. Va. - 


TENTH DISTRICT. 


Variety of seed tested “Reliable.” 


Quality of seed was good. ; 
Sowed 14 bushels per acre October 15th.,on red clay soil. 


Ground was prepared by plowing with a big plow. Sowed the 
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wheat broad cast and harrowed it in. Condition of soil at time 
of sowing was wet. Land in 1887 was in wheat. Yield not very 
good. In 1885 and 1886 in corn. Yield good. Soil is considered — 
well adapted for wheat.» Weather after sowing was very wet. 
Stand of wheat secured in the fall was very good. No accidents out- 
except that it was a hard season on wheat. Ability to withstand 
frost and drought is as good as any other wheat. Noticed no 
peculiarities of growth. Ripened July 6th. Yield about ten 
bushels to the acre. It is a bearded wheat, and is a heavy, large 
grain. 1 intend to sowsome of it this fall asa further test. Think 
ita good wheat. Itseems to be hardy, and locks nice. 
E . Stnas H. BatLey. 
Buckhannon, Upshur county, W. Va. 
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TENTH DISTRICT. 


Variety of seed tested “Valley.” 

Quality of seed was good. 

Sowed 14 bu. per acre on October 10th, on clay soil, prepared by — 
plowing with large plow, and put in with harrow. Condition of 
land at time sowing was good. Same land produced a good crop 
of corn in 1887. In1885 and 18&6 in woods. Soil is considered 
well adapted. for wheat. Weather following sowing was wet. 
Stand of wheat secured in the fall was good. Frequent freezes 
during winter killed crop, but not more so than other varieties. 
Noticed nothing peculiar in growth. Ripened July 1st to 10th. 
Yield 3 bushels per acre. Think it a good wheat, and have sown 
my whole raising for a second test. G. A. NEWLoN, 

Buckhannon, Upshur county, W. Va. 


TENTH DISTRICT. 


Variety of seed tested ‘‘Red Russian.” 

Quality of seed good. 

Sowed 14 bushels on dark loam soil, prepared by plowing ground 
with large iron plow, then sowed the wheat broadcast and_har- 
rowed itin. Condition of soil at time of sowing was very wet. 
Previous crop grown in 1887 was corn. Good crop. In 1886 and 
1885 in sod. Soil is considered good. Weather following was 
very wet all falland winter. Stand of wheat secured in the fall 
was good considering the lateness of sowing. Considered the crop 
badly winter killed by freezing, thawing, etc. Withstands frost 
and drought about as well as any other wheat. Ripened about 
July 10th. Yield 4 bushels peracre. This wheat was sown in 
bottom land, and the season was wet, with several hard freezing 
and thawing spells of weather. Think it has been the most un- 
favorable season that I have ever known. Think it a very good 
kind of wheat." Grains are large and nice looking. 

Tros. J. FARNSWORTH, 
Buckhannon, Upshur county, W. Va. 
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TENTH DISTRICT. 


4 Variety of wheat tested “Red Russian.” 
q Quality of seed was mixed, bearded and smooth. 
Sowed 1{ bushels per acre on upland in 1888, on good clay soil, 
__ prepared by plow and harrow. Condition of soil at time of sow- 
- ingwas wetand almostmuddy. Land was incorn in1887. Yield 
50 bushels peracre.- In 1886 and 1885in grass. Soil is considered 
good for wheat. Weather following sowing was very rainy. , 
Stand of wheat secured in-the fall was not good. Spring was very! 
wet and wheat did not fill well. Ability of crop to withstand 
frost and drought is good. It grows some taller and is some later 
_ in ripening than other varieties and was quite uneven. Ripened 
» July 4, and some later, Yield only 3 bushels per acre. It had 
no fair trial, as it was sown too late and was too wet. Was put 
in with drill, but no fertilizer was used. Do not think it,as good 
as the “Fultz” The “Fulcaster” wheat has the reputation of be- 
ing the best kind known, but have none in this country. 
D. D. FARNsWoRTH, 
Buckhannon, Upshur county, W. Va. 


TENTH DISTRICT. i 


Variety of seed tested “Fultz.” 

Quality of seed was good. 

Sowed about 14 bushels September 25, 1888, on clay soil, pre- . 
pared by drilling in after corn. Condition of soil at time'of sow- 
ing was wet. In 1887 the land wasin corn. In 1886 and 1885in | 
sod. Soilisconsidered well adapted for wheat. Weather follow- 
ing time of sowing was very wet. Stand of wheat secured in the 
fal! was tolerably good. Observed no accidents or diseases to 
crop. Withstands frost well. Have had no\ droughts. Crop 
grows strong and healthy. Ripened July 6. Yield'16 bushels 
per acre. I consider it a good quality of wheat, and hardy. 

- Levi Leonarp, 
Buckhannon, Upshur county, W. Va. 


TENTH DISTRICT. 


_ Variety of seed tested “Reliable.” 
Quality of seed received was good. : 
Sowed 14 bushels per acre October 10, 1888, on red loam soil, 

prepared by plowing in with shovel plow. Condition of soil at 

time of sowing wasa little wet. Same land produced corn in 1887. 

In 1886 wheat. In 1885 corn. Soil is considered well adapted 

for wheat. Weather following sowing was very wet. Stand of 
wheat secured in the fall was good. No accidents, diseases or 
other damages to crop. Withstands frost and drought well. It 
heads unevenly. Wasa little late in ripening. Yield, 9 bushels 
per acre. Weather was wet and bad all winter, with some hard 
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freezing on open ground. Spring was very wet. I think we have 
had about as hard winter for wheat as I have ever seen. Wheat 
yielded as well as the “Fultz” wheat that I sowed in the field and 
same kind of soil. 
P. M. Tawzor, — 
Ruraldale, Upshur county, W. Va. — 


TENTH DISTRICT. 


Variety of wheat tested, “Reliable.” 

Quality of seed was good. : 

Sowed 14 bushels per acre, Oct. 10, 1888, on black hill-side soil, 
prepared by plowing in with shovel plow. Condition of soil at time 
of sowing was wet. In in 188¥ the same land was in corn. In 
1886.in corn. - In 1885 in sod. Soil is considered well adapted for 
wheat. Weather following sowing was very wet. Stand of wheat 
secured in the fall was moderately good. Orop was hurt some 
by wet weather. Noticed no accidents or diseases to damage 
thecrop. Withstand frost and drought as well as any other 
wheat. No peculiarities of growth of crop. Ripened about July 
4. Yield 7 bushels per acre. We have had an open, wet, hard 
winter on wheat. It is a nice looking wheat, and about as 
‘hardy as any that we have in this section. The “Fultz” may be 
a little better. 

Henry Brake, 
Buckhannon, Upshur Co., W. Va. 


TENTH DISTRICT. 


Variety of seed tested, “Fultz.” 

Qualty of seed was good. 

Sowed 14 bushels, Nov. 4, 1888, on clay soil, prepared by plow- 
ing in with a shovel plow. Condition of soil at time of sowing 
was tolerably wet. Sameland was incornin 1887. In 1886in sod. 
In 1885 in sod. Soil is considered well adapted for wheat. Weather 
following time of sowing was very wet. Stand of wheat secured 
in the fall was good. No accidents or diseases damaged the crop. 
Ability of wheat to withstand frost and drought is abont the same 
as other wheat grown in this section. Noticed no peculiarities of 
growth of crop. Ripened about July 1. Yield 11 bushels per 
acre. Wheat looked nice after it was threshed, and I think it is 
as good as any I have raisedfor years. Think it as well adapted 
to our soil and climate as any variety that we have in this sec- 
tion, and likely the best. 

 J.S. Morrisserrs, 
Lorentz, Upshur Co., W. Va. 


: 
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\ TENTH DISTRICT. 


Variety of seed tested “Red Russian.” 

Quality of seed was good, but mixed. One-fourth of it was 
bearded wheat. Sowed 1 bushel per acre about October 8, 1888, 
on red clay soil, prepared by suwing broadcast and plowed in 
with a plow (shovel). Soil at time of sowing wasrather wet. In 
1888 land was in corn. In 1886 and 1885 in| sod. Soil is consid- 
ered well adapted for wheat. “Weather following sowing was very 
wet, and stand of wheat secured in the fall was good. Noticed 
no accidents or diseases to damage the crop. Stood frost well. 
Have had no dry weather since wheat was sowed. I noticed that 
the blade and stalk of this wheat were stronger than other wheat 
close by. Ripened about July 5. Yield 17 bushels peracre. The 
season has been very bad on wheat. We have had some hard 
freezing, and a great deal of rain. I consider it a good wheat. 
Grain is large and plump. I have sowed 7 bushels of it asa fur- ' 
ther test. Think it well adapted to our soil if properly put in. 

G. L. Critss 
Hinklesville, Upshur county, W. Va.. 


RECAPITULATION FOR THE TENTH DISTRICT. 


“Rultz.” 

“Considered well adapted to the country. 

Good quality of wheat, and hardy.” 

“Hybrid Mediterranean. 2 

Think it a good wheat, but it did not yield as much as “Deitz 
Longberry.” 

“Red Russian.” 

“Considered a good wheat. 

Do not think it as good as the “Fultz.” 

Think it a very good wheat. 

Not threshed.”’ 

““Deitz Longberry.” 

“Believe it to be a good wheat.” 

‘-Reliable.” 

“Not equal tothe “Fultz.” 

About equal to the “Fultz.” 

Think it a good wheat. 

Think it worth another test. 

Think it a-good wheat.” 

“Valley.” ‘ ; 

“Think it a good wheat. About the same as other wheats raised 
in the same neighborhood.” 

“Tuscan Island.” : 

“Considered a good wheat.” 

64 tests were sent to this district. 
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15 reported upon, as follows: é 
oS PH altz:2 2 reports favorable. 
0 reports unfavorable. 
‘Hybrid Mediterranean.” . 1 report favorable. 
0 reports unfavorable. 


“Red Russian.” 2 reports favorable. 
: | 2 reports unfavorable. 
“Deitz Longberry.” 1 report favorable. 
0 reports unfavorable. 
“Reliable.” 4 reports favorable. ~ 
1 report unfavorable. 
“Valley.” 1 report favorable. 
0 reports unfavorable. 
“Tuscan Island.” 1, report favorable. 


0 reports unfavorable. 
ELEVENTH DISTRICT. 


But one sample of wheat was sent out, two experiments, {and 
it was not heard from. : 


TWELETH DISTRICT. 


Variety of wheat tested was “Valley.” 

Quality of seed was good.” aoc 

Sowed 14 bushels per acre October 25th on corn land, prepared | 
by harrowing and shovel plow. Condition of soil at time of sow- 
ing was good. Land was new and hillJand. Weather following 
sowing was dry. Stand of wheat secured in the fall was good. 
Chinch bug damaged it slightly. Crop withstands frost and 
drought very well. Grows just about the same as other wheat. 
Ripened July 8. Yield 9} bushels per acre. Think it a very good 
quality of wheat, and suits this section very well. 

JAMES MALONE, 
Patterson’s Depot, Mineral county, W. Va, 


TWELFTH DISTRICT, 


; November 11, 1889. _ 
Mr. Joun A. Myers, 

Dear Sir:;—The sample of wheat received from the West Vir- 
ginia Agricultural Experiment Station consisted of 2 bushels of 
“Red Russian.” Quality of seed was good. I sowed wheat in 
the fall of 1888, October Ist, on 1 5-12 acres of bottomland. Land 
was in corn previous year, After taking the corn off, the ground 
was prepared by harrowing thoroughly, then drilled in with about 
140 pounds of guano to the acre. Weather following sowing 
was fine. 'Wheat came up strong, with a Juxuriant growth before 
winter set in. Crop stood the winter well until about three 
weeks before cutting, and was likely to yield 20 bushels to the 
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acre, but aheavy freshet came and badly flooded it, which affected 


both the filling and the quality. It yielded about 13 bushels per 
acre. Do not think it a desirable wheat for bottom land.  Ri- 
pened Jnly Ist. ‘Blue Stem Mediteranean” ripened at same 
time. Believe it would be a good wheat for up-land. Previous 
crops on same land yielded about 40 bushels to the acre. In 1886 
land wasin grass. Yield about 14 tons per acre. 
Hoping that this will be a satistactory report, I am, 
Yours truly, 
_ M.T. Davis, 
Alaska, Mineral county, W. Va. 


TWELFTH DISTRICT. 


Variety of wheat tested, not given. 

Quality of seed was very good. 

Sowed 3 pecks on one-half acre sandy creek soil, prepard by 
plowing and harrowing it. Soil was in a very good state of culti- 
vation. Seed was sown Nov. Ist., and the weather following was 
very good for grain. Wheat was flooded in June, when in bloom. 
Think it a splendid winter grain. Do not consider this a fair test 
as it was flooded, and did not yield much. So far as I know, I 
think it is a very grood grade of wheat. 

A. GRIMES, 
Alaska, Mineral Co., W. Va. 


TWELFTH DISTRICT. 


Variety of wheat tested “Red Russian.” 

Quality of sed was very good. Pies 

Sowed 14 bushels on 132 rods Oct. 27th., 1888. Soil is light and 
loamy, and was prepared by single shovel plow on corn land. 
Condition of soil at time of sowing was dry, rough and broken up 
in large cakes. Soil is considered pretty fair for wheat. Weather 
following sowing was wet and freezing. Stand of wheat secured 
in the fall was very good, considering the late sowing. There were 
no accidents or diseases to damage thecrop. I believe this wheat 


_ will stand frost and drought remarkably well. Crop grew strong 


and vigorous, and headed two weeks, before the other wheats. 
Ripened July ist., 1889. Yield 16 bushels per acre. I think it 
will suit this section. I like this wheat very much, and think it 


the wheat for this part of the country. } ‘ 
J. M. Kevurr, 


Patterson’s Depot, W. Va. 
TWELFTH DISTRICT. 
Variety of wheat tested “Tuscan Island.” 


Quality of seed was very goon 
Sowed 1} bushels per acre October 20th.,on heavy clay soil, 


202 


} ° 
prepared by plowing harrowing and drilling in, with a dressing of 
barn manure. Soil at time of sowing was in good condition. Soil 
is considered good for wheat. Stand secured in the fall was very 
good. The weather was not favorable for wheat. Ripened about 
July 6th. Yield 15 bushels. Do not think this variety of wheat 
suits this part of the state. 

¢ JOHN WEBER, 
Patterson’s Depot, W. Va. 


TWELFTH DISTRICT. 


Variety of wheat tested, “Reliable.” 

Quality of seed was good. 

Sowed 14 bushels per acre October 15th., 1888, on slate soil, 
prepared by sowing on corn stubble, and put in with shovel plow. 
Condition of soil at time of sowing was good. Soil is sonsidered 
fair for wheat. Weather following sowing was dry. Stand of 
wheat secured in the fall was not very, good. It withstands frost 
and drought rather better than other varieties. Ripened about 
ten days earlier than others. Yield 10 bushels per acre. The only 
advantage that I see in planting this variety of wheat is that it is 
less liable to freeze out and ripens earlier than other varieties. 

WiLtr1aAM A. WAGONER, 
Patterson’s Depot, W. Va. 


te TWELFTH DISTRIC?®. 


Variety of wheat tested. Not given. 

Quality of seed was inferior in appearance. 

Sowed 1 and one-half to 1 and three-fourths bushels per acre, 
November Ist, 1888, on warm gravelly soil, prepared by plowing, 
harrowing and drilling in seed. Condition of soil at time of sow- 
ing was very wet. Work was retarded by an extremely wet fall. 
Crop grown in 1887, not given. Yield 10 bushels per acre. Crop 
grown in 1886 not given. . Yield 10 bushels per acre. Crop grown 
1885, not given. Yield 15 bushels per acre. Soil is considered 
well adapted to wheat. It was sown very late in 1888. Weather 
following was unfavorable. Freezing and thawing alternately. 
Stand secured in the fall was thin and weak, on account of late 
sowing I suppose. There are some chinch bugs, but they were 
not numerous in this part of the field. Crop seemed to stand 
frost and drought better than other wheat. It seemed delicate 
and weakly at the start, but made taller and better growth, with 
larger and better filled heads than that along side of it. Ripened 
July 1st. Yield 12 to 15 bushels per acre. The soil was better 
adapted to wheat growing than the average of the 25 acre field in 
which it was grown, but not sufficiently better to account fully 
for the difference in yield per acre. In as much as the average 
on the whole field was only about 6 bushels per acre, and this 
part about 12 to 15 bushels per acre, I can but think it a better 
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wheat than the old “ Lancaster,” though a smaller grained and 
rather a brighter wheat. The straw was taller, thicker on the 
ground, and the heads longer and much better filled. Whole 
amount of product trom my sowing was about 18 bushels on some- 
thing over au acre. | 
JNO. JOHNSON, 
Alaska, Mineral County, W. Va. 


TWELFTH DISTRICT. : 


Variety of wheat tested, ‘‘ Red Russian.” 

Sowed 1? bushels per acre October Ist, 1888, on gravelly clay soil, 
prepared by plowing twice, harrowing and drilling in 200 pounds 
phosphate with seed. 

Previous crop grown on this land was corn. 

Soil is considered well adapted for wheat. 
Weather following was wet, and stand of wheat secured in the 
fall was good. There were no accidents or diseases to injure the 

crop. 

Ripened about July ist. Yield about 22 bushels per acre. 

I was deceived in the appearance of this wheat, and did not 
thresh it in time to sow. When I did thresh it, I regretted very 
much that I did not see it as it was at least one-third’ better than 
the ‘‘ Mediterranean” grown under same conditions. 

Respectfully, 
J. W. VANDIVER, 
Burlington, W. Va. 
TWELFTH DISTRICT. 


Variety of wheat tested, “ Valley.” It was clean wheat. 

Sowed 14 bushels per acre October 16th, 1888, on clay loam 
soil, prepared by harrowing after corn was cut. Condition of soil 
at time of sowing was good. Same land was in pasture in 1887. 
In 1886 and 1885 in pasture. Weather following sowing was fa- ' 
vorable. Stand of wheat secured in the fall was good. Lowest 
part of crop froze out badly. It seems to stand drought better 
than frost. About one third of the wheat sent was “ Fultz,” some 
“ Lancaster.” The rest was “ Valley.” Ripened about July 6th. 
Yield 124 bushels. Straw was very stiff. Did not fall in wet 
weather. Stood straight. Believe it would be a good wheat for 
high land. 

Henry E. Smits, 
Patterson’s Depot, W. Va. 


TWELETH DISTRICT. 


Parrerson’s Orxr, W. Va., Ava. 17, 1889. 


Pror. Joun A. Myers, 
Director W. Va. Hx. Station, 


Dear Sir: The wheat sent me last autumn for distribution in 
this (12th) Senatorial district was received late, after many farmers 
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had finished seeding. There was 44 sacks containing 27 bushels 
each. s 
I sent 14 sacks to R. W. Gilkeson & Son, Romney, for distribu- 
tion in Hampshire county. I sent 5 sacks to George EH. Leps, — 
Keyser, for distribution in the western part of this county. The 
remainder I disposed of as follows; the parties receiving it being 
all farmers, most of them living within 8 miles of this place, 
though some of it went to Burlington, 20 miles south. I give 
‘name and postoffice address, and will furnish results as far as I 
can when the grain is threshed. The wheat sown by myself was 
destroyed by the great flood of May 31st. My crop of 30 acres, 
including a sack each of Tuscan Island and Ked Russian being 
entirely destroyed. 


NAMES OF PARTIES RECEIVING GRAIN. 


John Weber, Patterson’s Depot, 1 sack Tuscan Island. 

John Ward, Patterson’s Depot, 1 sack Tuscan Island. 

William Wagoner, Patterson’s Depot, 1 sack Reliable. 

H. E. Smith, Patterson’s Depot, 1 sack Valiey. 

J. M. Keller, Patterson’s Depot, 1 sack Red Russian. 

George Short, Patterson’s Depot, 1 sack Valley. 

A. Grimes, Patterson’s Depot, 1 sack Valley. 

James Malone, Pattersen’s Depot, 1 sack Valley. 

J. EK. Broome, Patterson’s Depot, 1 sack Valley. 

M. T. Davis, Alaska, 1 sack Red Russian. 

Jas. H. Long, Alaska, 1 sack Reliable. 

John Johnson, Alaska, 1 sack Valley. 

David Vest, Alaska, 1 sack Valley. 

John W. Vandiver, Burlington, 1 sack Red Russian. 

J. A. Robinson, Pattersen’s Depot, 1 sack Red Russian. 

J. A, Robinson, Patterson’s Depot. 1 sack Tuscan Island. 

J. A. Robinson, Patterson’s Depot, 1 sack Tuscan Island. 

Hight sacks were not disposed of, and by your advice, I sold the 
18 bushels contained in them, and enclose check for the proceeds 
as follows: | . 
pevoushels at Od Css mao i cheat Sak ee ee er ee $17.20: 
Less freight on grain to Romney and Keyser, as per freight 

bills enclosed 
PPS ARE Gh: DOOKS a ceidi< tice ota ete hen Sea eee GSAS .90 
Check for balance enclosed 


Be ROtel sc: Ra. ers Sea ee ce arate een ea $17.20 

The 15 sacks of mixed seed received were too late for delivery 
last fall. Hach sack contained three-fourths bushel, and as the 
most of it was light and would cover but little ground, I had some 
trouble in getting it taken. One sack was torn, and most of the 
seed lost. One sack is still on hand. I sowed one sack, which I 
will report later. The other sacks were distributed in March and 
April during my sickness, and the young men in the store did not 
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take the names. They remember the following, and will shorlty 
find out by inquiry the names of all, if possible: 
Marcus Wagoner, Alaska, 1 sack. 
W. A. Wagoner, Patterson’s Depot, 1 sack. 
H. E. Smith, Patterson’s Depot, 1 sack. 
J. H. Robinson, Patterson’s Depot, 1 savk. 
David G. Piles, Alaska, 1 sack. 
George Berry, Alaska, 1 sack. 
Truly, yours, 
J. A. Roprngson. 
Norr.—The freshets and other causes prevented any successful 
observations upon these grasses. ; 
J. A. Mymrs, 
Director 


RECAPITULATION. 


TWELFTH DISTRICT. 

“Valley.” 

‘Believe it to be a good wheat for high land.” ; 

“Think it a very good quality of wheat. Suits the soil.” 

“Red Russian.” 

“Believe it to be a good wheat for upland.” 

“Think it suits this section well.” 

“‘Oonsider it a good wheat.” 

“Tuscan Island.” 

“Do not think this variety of wheat suits this part of the State.” 

It should be remembered that the freshet destroyed the greater 
portion of the crops in some sections of this district so that re- 
ports could not be rendered. 

**Reliable.” 

“Think it a good wheat.” 

Reports 1 Favorable. 
0 Unfavorable. 

Of the 44 tests sent out 11 reports were made. Of these 2 re- 
ports were ‘Tuscan Island,” from which 0 reports were favora- 
ble, 2 reports were unfavorable. 3 tests of “Valley,” from which 
2 reports were favorable, 0 reports were unfavorable. 3 tests of | 
“Red Russian” from which 3 reports were favorable, 0 reports 
were unfavorable. 1 favorable report for ‘‘Reliable,” no unfavor 
able report. Two reports of “Variety” not given. ; 


THIRTEENTH DISTRICT. 


Variety of wheat tested, “Rice.” 

Quality of seed was poor and dirty. 

Sowed 14 bushels per acre, on corn land, October 15, 1888. 
Soil was sandy loam, prepared by harrowing after cutting corn. 
Condition of soil at time of sowing was good. Corn was grownon 
land in 1887. Yield 17 to 18 bushels. In 1886 corn, with same yield. 
In 1885 same. In 1888 corn, yield 20 bushels. Soil is considered 
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well adapted for wheat. Weather following sowing was favorable 
and stand of wheat secured in the fall was good. The continued 
rains in spring caused blight. Can not tell as to its ability to 
withstand frost and drought, as the winter was very open. Crop 
ripened early. Yield 10 bushels. Think it would be better to 
get wheat from the North for this section. Cannot form any 
opinion of the wheat under the circumstances. Open winter and 
unusually wet spring and early summer. 
ALBERT F, Davis, 

Rippon, Jefferson Co., W. Va. 


THIRTEENTH DISTRICT. 


Variety of wheat tested, ““Blue Stem” (Straw). 

Quality of seed was inferior; too much garlic and cockle. 

sowed 11 bushels per acre, October 20, 1888, on slate and lime- 
stone soil, prepared by plowing the corn up with double-shovel- 
plow, then drilling the wheat in. Soil was in good condition at time 
ofsowing. Land wasin pasture in 1887. Weather following sow- 
ing was fair. Wheat was frozen out very much in March, as it 
had a northern exposure, and scabbed very much on account of 
wet weather, Hadno drought. Noticed no peculiarities of growth. 
Ripened June 26. Do not know the exact yield per acre, as I was 
sick whert wheat was harvested, and the hands did not keep it 
separate. I should judge it made about 15 bushels per acre. 


Think it a good wheat. 
W. H. Lewis, 
Kabletown, Jefferson Co., W. Va. 


THIRTEENTH DISTRICT. 


Variety of wheat tested, “Purple Straw.” 

Quality of seed good.” 

Sowed 1} bushels per acres October 12, 1888, on loamy clay 
soil, prepared by spring tooth harrow in corn land. Condition of 
soil at time of sowing was a little damp. Corn grown season be- 
fore. Yield 50 bushels. Soil is considered well adapted for 
wheat. Weather following sowing was cold and not conducive 
to germination. Stand secured in the fall wasbad. No harm un- 
til heading. Hada mild winter. Crop stood the winter and 
spring well. Did not make a strong growth. Ripened June 30. 
Yield 17 bushels per acre. Owing to wet weather in J une, the 
wheat scabbed badly. Never saw wheat scabb worse than this. 
I prefer to withhold my opinion until I try this wheat again, as 
all of our wheat was more or less affected by wet weather after 
it came in head. 

W. O. Norris, 
Kabletown, Jefferson Co., W. Va. 


THIRTEETH DISTRICT. 


Variety of wheat tested ‘““‘White Booten.” 
Quality of seed indifferent. 
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Sowed 14 bushels October 26 on good wheat land. Weather 
following sowing was very wet. . 
White wheat cannot be grown to any profit in this country. 
Jno. F. Myers, 
Charlestown, Jefferson Co., W. Va. 


THIRTEENTH DISTRICT. 


Variety of seed tested ‘“‘Purple Straw.” 

Quality of seed was very good. 

Sowed 1} bushels per acre October 26, 1888, on lime stone soil, 
prepared by sowing on corn land. Soil was in excellent condi-. 
tion at time of sowing. Soil is considered well adapted for wheat.. 
Weather following sowing was very wet. Fine stand of wheat. 
was secured in the fall. Rust and wet weather damaged the crop- 
to some extent. Had no drought. Stood the frost very well. Ri- 
pened June 28. Yield 20 bushers per acre. I shall sow all that. 
I raised next year. It will be better adapted to the soil, etc., than 
it was this year. I regard it as an excellent variety of wheat. I 
sowed it ten days later than I sowed .the other varieties, and in 
less quantity per acre, and yet it ripened at same time and yielded 
better. My own varieties yielded only 15 bushels per acre. 
Would have had better yield, I think, if I had used high grade 
' fertilizers. The wheat came late; consequently, I had to use a 
cheap, inferior grade of fertilizers, as I had sown my best grade. 

Jno. F. Myers, 
Charlestown, W. Va. 


THIRTEETH DISTRICT. 


Variety of seed tested ‘‘Rice.” 

Quality of seed was good. 

Sowed 14 bushels per acre on limestone soil. Crop was sown 
on corn ground. Soil is considered good for wheat. Sown Octo- 
ber 24,1888. Weather following sowing waswet. Standof wheat 
secured in the fall was moderately good. Rust and wet weather 
damaged the crop. Had neither trost nor drought. Ripened 
June 28. Yield about 12 bushels per acre. I think it a pretty 
fair variety of wheat. 

Joun F. Myers, 
Charlestown, W. Va. 


THIRTEENTH DISTRICT. 


Variety of wheat tested “Rice.” 

Quality of seed good. 

Sowed 14 bushels per acre on October 12, on fine, loamy soil, 
prepared by spring tooth harrow. The land being in corn was in 
fine condition for seeding. Condition of soil at time of sowing 
was very fine. In 1888 land was in corn. In 1887 in clover. 
Yield 34 bushels per acre. In 1886 and 1885 in clover. Soil is 
considered very fine for wheat. Weather following sowing was a 
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little too cool. Stand of wheat secured in the fall was very good. 


Have been sowing “Rice” wheat. for a number of years. Crop. 


was damaged by some wet weather. Too much straw. Wheat is 
very hardy, will stand drought very well. Very heavy growth of 
straw is the only objection to this wheat. Ripened June 25. Yield 
22 bushels per acre. I have been sowing “Rice” wheat for eight 
years. Have always foundit very hardy. More hardy than other 
varieties, but grows too much to straw in seasons like the last, 


very wet. Think it a very splendid wheat where the land is not © 


too strong; it being always of a heavy growth, falls too much un- 
less it is a dry season. is 

I sowed 10 bushels of ‘Tuscan Island” the same day on same 
kind of soil. Hada fine prospect until the wet seasun setin. It 
was very badly scabbed. Yield was 20 bushels per acre. Be- 
lieve it to be a good wheat. Will try it again this fall. 

: C. C. ConKLYN, 
Charlestown, Jefferson Co., W. Va. 


THIRTEENTH DISTRICT. 


Variety of seed wheat tested “Purple Straw.” 

Quality of seed not good. Was mixed. 

Sowed 14 bushels per acre October 12th, 1888, on fresh loam 
soil, prepared by spring tooth harrow. It being corn land, soil 
was in fine condition. Corn being thoroughly cultivated, the 
land was perfectly clean. Land wasin clover in 1887. In 1885 
in pasture. Soil is considered well adapted for wheat. Weather 
following sowing was favorable, a little cool. Stand of wheat 
secured in the fall was good. Fine stand all winter but ruined by 
rainin summer. Stood frost well. Had no drought. Ripened 
June 25th. Yield was not over 10 bushels per acre. Wheat did 
well until the rain set in in May or about blooming time. It was 
badly scabbed and finally killed by rust. The past season has 
been no test for any wheat. All varieties were badly damaged 


_by rain. Do not think it a good wheat for our country. Too Jia-. 


ble to scab and rust. Would suggest sending only one variety to 
one man, but in larger quantities. Small lots are too expensive 
to keep separately. 
f C. C. ConkLyYn, 
Charlestown, Jefferson Co., W. Va. 


THIRTEENTH DISTRICT. 


Variety of wheat tested “White Booten.” 

Quality of seed received was not good. 

Sowed 14 bushels per acre October 12th on fine loamy soil, pre- 
pared by spring tooth harrow. It being corn land, soil was in fine 
condition. In 1887 land was in sapling clover. In 1885 in pas- 
ture. Soil is considered very good for wheat. Weather follow- 
ing sowing was a little cool. Stand of wheat secured in the fall 
was not quite as strong as other varieties. Crop was damaged 
some by frost. Ruined by wet weather. Does not stand frost 
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well. Had no drought. Crop died off June 20th. From abies 
vations, do not think it suits our country at all. Think it a very 
La wheat under any circumstances. It was killed dead with 
rust. 
Last fall I sowed some of the old time blue stem wheat, which 
did very fine. Yield was 25 bushels to theacre. Very stiff straw 
and believe it will be our leading wheat again. 
C. C. Conxtyy, 
Charlestown, Jefferson Co., W. Va. 


THIRTEENTH DISTRICT. 


Variety of wheat sown ‘‘White Booten.” 

Quality of seed was good. 

Sowed 1} bushels per acre on limestone soil, prepared by har- 
rowing corn ground. Condition of soil at time of sowing was 
good. Crop grownin 1887 wascorn. Yield 50 bushels per acre. 
In 1886 in hay. Yield 2 tons per acre. In1885 in clover. Yield 
20 bushels per acre. In 1884 the land was in wheat. Soil is con- 
sidered well adapted for corn or wheat. Weather following sow- 
ing was good growing weather for wheat. Stand of wheat secured 
in the fall was very good. Nothing injured the wheat except it 
sprouted some in the shock by rain. It stood frost and drought 
very well. It is of short and slow growth. Ripened the latter 
part of June. Yield was 17 bushels. Wheat raised was not of 
as good quality as the seed sown. Grains were not as white and 
plump, but were of a yellow cast and shriveled. {do not think , 
the wheat suits the limestone soil, as it does not grow as tall or 
as rapidly as the wheat grown here. 

Hewry P. Busxy, 
Gerrardstown, Berkeley Co., W. Va. 


& THIRTEENTH DISTRICT. 


Variety of wheat sown “Rice.” 

Quality of seed was good, but very filthy. Had to clean before 
sowing. Sowed 62 pounds on three-fourth acre of corn land. 
Soil is a clay limestone, prepared by harrowing well, then sowed 
150 pounds of fertilizer and top dressed with manure. Condition 
of soil at time of sowing was good. Crop grown in 188/ was corn. 
Yield 60 bushels per acre. In 1886 it was in wheat. Yield 25 
bushels per acre. In 1885 in clover. Soil is considered good. 
Stand of wheat secured in the fall was good. ; 

Peculiarities of growth of crop: Hasa very stiff straw. Head 
of medium length. Ripened early, about the same time as the 
“Fultz,” which yielded about 224 bushels. This yielded 14 bush- 
els and 80 pounds from the 62 pounds sown. Can not say a great 


deal about the wheat, but will sow more this fall. 
Joun W. Tass, 


Gerrardstown, Berkeley Co., W. Va. 
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Variety of wheat tested, ‘“ Purple Straw.” 

Quality of seed was good. 

Sowed 14 bushels per acre October 15th 1888, on soapstone soil, 
prepared by thoroughly harrowing and manuring with 200 pounds 
of South Carolina phosphate. Land is of good quality. Land 
was in clover in 1887. Yield 1 ton. In 1886 in clover. In 1885 
in wheat. Soil is considered good for wheat. Crop was sown Oc- 
tober 15th, and weather following was very unfavorable for two 
weeks. Stand of wheat secured in the fall was satisfactory con- | 
sidering time of sowing. Can not say whether crop would with- 
stand frost or drought, as the winter was very mild and open. 
Peculiarities of growth of crop: Grew vigorously. Straw was ex- 
ceedingly stiff. Matured early. Ripened June 25th. Yield 20 
bushels per acre or 30 pounds. While the wheat in this section 
lodged badly this season, the “Purple Straw” stood up well and 
matured a beautiful berry,and is valuable onthisaccount. Think 
the ‘‘ Purple Straw ” well suited to any locality where ‘“ Fultz” 
is successfully grown. The yield under favorable circumstances 
would probably be heavy. Am well pleased with “Purple 
Straw.” 

Hatt Wizson, 
Gerardstown, Berkeley Co., W. Va. 


RECAPITULATION FOR THE THIRTEENTH DISTRICT. 


“Purple Straw.” 

“Think it a good wheat.” 

“Uncertain.” 

“Uncertain.” 

“Think it a good wheat.” 

“Consider it a good wheat.” 

* Rice.” haa 

‘No opinion formed.” 

“Think it a pretty fair variety of wheat.” 

“Uncertain.” 

“Uncertain.” 

“ White Booten.” 

“Wheat not satisfactory.” 

‘““Very poor wheat.” 

“Wheat unsatisfactory.” 

At should be remembered that all varieties of wheat in this dis- 
trict suffered from the freshet and excessive rains in the spring. 
From the 51 tests sent into this district, 12 reports were received. 


“ Purple Straw.” 3 reports were favorable. 
2 reports unfavorable. 
“* Rice.” lireports were favorable. 
3.reports unfavorable. 
“ White Booten.” 1,reports favorable. 


2 reports unfavorable. 
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The seed furnished to this district seems not to have been 
quality guaranteed by the dealers, and several of the ee ne 
ceiving the seed complained that is was either badly mixed or 
badly cleaned. It was furnished by T. W. Wood & Son, of Rich- 
mond, Virginia, : 


II. FRUIT TREES AND SMALL FRUITS, 


A circular letter similar to the one in regard to wheat was sent 
to each regent in regard to testing of fruits in their respective dis- 
tricts. Dr. Brown of the thirteenth district also desired to test 
garden seeds, potatoes, etc., and upon his requisition, the lists of 
seeds, etc., indicated were sent to him. 

_ The lists of fruit trees and seed sent to the respective districts are 
included under the district to which they were sent. 

I have since called for reports upon everything sent out, but. 
with the exception of a letter from Major Bennett, which is here- 
with included, no report as to the condition of the trees has been 
received. We do not know how many of them perished during 
the summer, and it is yet too early for us to have any information 
in regard to their fruit. The lists of trees and shrubs are 
placed under each regent’s name recéiving the same, and also the 
list of garden seeds, potatoes, etc., sent to the thirteenth district. 

We have failed to receive any reports of the tests of grass and 
forage plants sent out, which, no doubt, is in a manner due to the 
fact that the experiments were destroyed by the unprecedented 
freshets and heavy rains prevailing at the season of the year when 
they were started. 


REPORT OF HON. E. A. BENNETT. 


Jno. A. Mymrs, 
Director Agricultural Station : 


Dear Sir: 

This section of West Virginia produces only a very limited va- 
riety of apples and smallfruits. It may be said, as to the former 
that a single variety constitutes the apple crop. The “Rome 
Beauty,” having originated in Rome Township, Lawrence county, 
Ohio, just across the Ohio River, opposite th mouth of the Guy- 
andotte River, and being an excellent bearer and fair keeper, and 
really a very fine fruit, has monopolized the attention of growers 
to the almost total neglect of other varieties. The general pre- 
judice in favor of this apple, is emphasized by the fact, that lim- 
ited experiments with other fruits, suited to the season of the year 
to which the Rome Beauty is not suited, have, so far, failed, and 
quite an extensive trial made by a large fruit grower of Hunting- 
ton about twenty years ago proved a failure as to a large propor- 
tion of the varieties planted. The demand for early and summer 
apples is urgent and the reward to the successful grower of them 
will be very great. It only remains to learn what varieties will 
succeed in this locality to stimulate their planting and growth, 
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and assure a Jarge inscrease in the earning capacity of the farm 
lands in this section of the State. It is not expected that a fall 
and winter variety (to which the Rome Beauty belongs), will be 
shown that will be much superior in many respects to, or threaten 
the supremacy of, that famous apple; but it is believed that such 
will be found as will fairly equal it and supplement it in its sea- 
son, and that other varieties will be found well suited in this sec- 
tion and which ripen in the early and midsummer, for which par- 
ticular seasons we have now scarcely any varieties at all. 

| With this view, after correspondence with the Director of the 

West Virginia Agricultural Station, and with his approval of the | 
method proposed, I determined to enter upon such and experi- 
mental trial of various fruits as will determine just which of 
them are suited to this climate and locality. Being supplied by 
the Station with a large variety of such fruits as could be hastily . 
selected, owing to the lateness of the season when, the experi- 
ment was determined upon, and having supplemented this with | 
other varieties since provided by myself, these have been planted 
on aneligible tract of upland in the foot hills near the city of Hun- 
tington. The stock sapplied by the Station was received near 
Christmas, 1888, just preceding a snow storm that came next day 
after its arrival and were “heeled” in, and so remained until a 
rather late spring brought suitable planting weather and condi- 
tion of the ground. They were then planted in the following 
manner: The ground, newly cleared, was broken with a two-horse 
barshare plow to a depth of about eight inches. Holes or places 
for the young trees were then dug thirty feet apart each way, to 
the depth of eighteen inches and about three feet square. These 
were partially filled with surface soil from the surrounding earth. 
The roots of the young trees were then immersed in a mortar, 
composed of a small portion of stable manure, mixed with soil 
and water to the consistency of “batter,” until they were tho- 
roughly covered with it, and, at once, they were set out. One 
person held them in an upright position and “fingered” the earth 
about and among the roots, while a second shoveled the earth in 
until the holes were filled up about the trees. Care was taken to 
put plenty of fine dirt closely about the small roots and to keep 
them well straighted out as the filling in process went on, after 
which the earth was well stamped in about the tree with the feet 
to insure firmness and thorough contact of the soil with the roots. 

Very soon after planting the leaves came out well on them 
and only about ten per cent. have failed to grow. Even this per 
cent. of loss is to be attributed to the four weeks of drought that 
came in April. A number of the cherry trees blossomed this year 
but the blossoms aborted and brought no fruit to maturity. It is 
worthy of note, that a larger per cent. of these died than of any 
other, and, it is probable, that the better practice would have been 
to rub off the fruit buds to prevent blooming and its consequent 
exhaustion of the tree. The Jand was cultivated in corn. 
It will necessarily require several years before any considerable 
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number of the trees and vines thus planted will bear and mature 
fruit ; but it is contemplated to keep the station advised of the 
progress of the experiment with a view to inform the general 
public of the most promising varieties, and, when sufficient time 
has elapsed to fully develop results, a detailed report ougbt to go 
out which shall serve fora guide to those requiring this class of 
information. If the hopes of those patronizing and forwarding the 
experiment are realized such information will amply repay the 
cost of the work and expenditure, and confirm the view enter- 
tained by them that such a concentrated method of experimenta- 
tion, with the proposed reports thereof, will prove of much more 
value to the public than the distribution of a like number of 
plants in small lots where it is impossible to get reports either of 
progress or results. 
E. A. BENNETT, 


Huntington, W. Va., Oct. 1889. 


LIST OF FRUIT TREES, VINES, ETC., SENT TO HON. E. A. BENNETT.” 


Apples. 
3 Early Harvest, 3 Canada Reinette. 
8 Golden Sweet. 3 Fallawater. 
38 Summer Rose. 3 Mann. 
3 Chenango. 3 Northern Spy. 
8 Gravenstein. 3 Rawle’s Janet. 
8 Plump Sweet. 3 Rox. Russett. 
8 Dominie. 3 Twenty Ounce. 
8 Grimes Golden. 3 Wagner. 
8 Monmouth Pippin. 3 Tolman’s Sweet. 
8 Rambo. 3 Red Rassian. 
3 R. I. Greening. 3 Fanny. 
8 Tompkins King. 3 Haskel Sweet. 
3 Vandevere. 83 Red Beitingheimer. 
8 Belleftower. 3 Lady’s Sweet. 
8 Early Strawberry. 3 William’s Sweet. 
3 Kes. Codlin. 3 Jefferies. 
8 Tetofsky. 3 Lady. oe 
3 Fall Pippin. 3 Newton Pippin. 
3 Jersey Sweet. 


Crab Apples. 


83 Paul’s Imperial. 3 Yellow Siberian. 
3 Coral. 3 Currant. 

83 Dartmouth. 3 Large Red Sib. 
8 Large Yellow. 3 Marengo. 


8 Montreal Beauty. 3 Oblong. 


‘8 Andre Deportes. 
Clapp’s Favorite. 
Summer Doyenne. 
Louise Bonne. 
Anjou. 

Pound. 

Bartlett. 


Co 09 8 Go Co 09 09 


Black Eagle. 
Black Tartarian. 
Cleveland. 
Trancendant Black. 
English Morello. 
Gov. Wood. 
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General Hand. 
St. Lawrence. 
Fellenburg. 
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Alberge Yellow. 
Crawford’s Late. 
Goshawk. 

Lord Paimerston. 
Mt. Rose. 

Rivers E. York. 
Schumaker. 
Susquehanna. 
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Alb. de Montgamet. 
Breda. 

De Coulange. 
Moorpark. 
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3 Orange. 


Manning’s Elizabeth. 


Coe’s Golden Orop. 


Walburton Admirable. 
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Pears. 


3 Howell. 

3 Seckel. 

3 Easter Buerre. 

3 Ansoult. 

3 Fred. Clapp. 

3 Souv d’Congress. 

3 Duhamel du Monceau. 
3 Becon. 


Cherries. 


3 Sparhawk’s Honey. 
3 Napoleon. 

3 Early Richmond. 
3 Reine Hortense. 

3 Windsor. 


Plums. 
3 Pond’s Seedling. 
3 De Caradem. 
3 Grand Duke. 


Peaches. 


3 Conkling. 

3 Foster. 

3 Large E. York. 
3 Louise. 

3 Red Cheek Mel. 
3 Salway. 

3 Surpasse Mel. 

3 Wheatland. 


Apricots. 


3 Red Masculine. 
3 Large Early. 
3 Purple. 


Quinces. 
3 Champion. 


Nectarines or Plum. 


3 Boston. 
3 Pitmaston Orange. 


‘ 3 Lord Napier. 


3 Hartford. 
3 lonia. 

3 Isabella. 

3 Worden. 

3 Delaware. 
3 Rebecca. 

3 Brighton. 
3 Gaertner. 


6°Agawam. 
6 Hrie. 


6 Prince Albert. 


3 Industry. 
3 Downing. 


3 Brandywine. 
3 Gregg. 


8 Shaffer's Colossal. 


8 Cuthbert. 


1 Angelique. 
1 Black Provence. 
1 Castle Keennedy. 


2 Soft shell. 


2 Spanish. 


2 New American. 


2 English. 


Q15 


Grape Vines. 


3 Mrs. Princes Museat. 
Syrian. 

Moore’s Early. 
Monroe. 

Rochester. 

Red Chasselas. 
Museat of Alexandria, 
Mills. 
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Blackberries. 


6 New Rochelle. 
6 Wilson’s Junior. | 


Currants. 
6 Victoria. 
Gooseberries. 


3 Pale Red. 


Raspberries. 
38 Mammoth Cluster. 
3 Caroline. 
3 Golden Queen. 
Figs. 


1 Black Ischia. 
1 Brown Ischia. 


Almonds. 


Chestnuts. 


2 Japan. 
Mulberries. 


Walnuts. 
9 Dwarf Prolific. 
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These trees were reported by Mr. Hays last June as growing 
and doing well. 
THIRD DISTRICT—PEREGRIN HAYS, REGENT. 


Name. Residence ee the Consignee. Name of Variety. Quantity. 
Peregrin Hays, Glenville, ...........ccceeee-accceseesssers spe American Gold Pippin........ 6 10 
same Sroec bes Ba AW IID ccssccccticnntselivscssceasltvcehcans 10 

ee. 


\ 


same ce Seek No Further.. 
_ same se Belmont... cscecss Peres rer, a 10 
same Ben DavVis.........05 02. crease seesceres 10 
same Me Buckingham....... aide a 10 
same <8 Caroline Red June.... Ae 10. 
same s Danveri Winter Sweet........... 10. 
same es OTL Or, caseecctnstonerss ec resseeere® 10: 
same 32 Ladies’ Sweet....... enadeuesacesaass Se 20 
same mG FROM DON eaciess ltcserotosseeseetten 35 
same a Rome Beauty. . 10 
same ss WANGEVELC «.cccsvessesseeaceatiewess cn 10 
same es Wine Apple...... ...csesercesoreeee 0 
same cncanecoucteessaiacal weesstee oe Yellow Belleflower 10 
same RUoeeavatnncae sereeenseennescene ce Canada Rievrelle......... cre 6 
ERO Eallistevesenesecescde iestasestccciuiecassecetauccnscascegsveatewase san asseetnea eke Dasteasl nacesdencesaenaaate Swavasedeaanes 191 
Peregrin Hays, Glenville, ....... 
same 


ROPE a cre sronesccods cacvuasvesacoceeossvorsnots aveceronvwethotee dot estecaabsceducstcabeenseaace:teseaustnece ehesetenaetn 


for} 
or 


Peregrin Hays, Glenville, .............c000s0+0-..-2---Feaches, Hale’s ska SS aieaes rieron occ 5 
> same me Early York... 5 
same se Newington... : 5 
same Ch Crawford’s Early. - Bese 10 
, same ee OlG-Mix BY SOiserasccusonaccsessees 5 
same = Norris |W hiltie £2. 0..ci.-a-ceessene 5 
same BS Large White Cling 5 
4 same Ec Old Mix Cling... 2.:.cW7. 5 
same Be Heath Cling.......c..scscce 5 
same se Crawford’s Late....... aA 10 
same et Late Red Rare-ripe............. 5 
MEO Gal eieeseetatstcs tos teen tess a iceetbe BS cee ae S cancekaceeaewandis 
MEreSrin TELS Vie iGlSm Valle, cc sacsccnevcareeaccenvevccessd Oana here: 
same ce Goudom White Cae 
same es W iilte Dito: 2e:-s-.cstenesteneee 
same aE Knights Red zd scaccessscseaveee 


Peregrin Hays, Glenville, o:.......cesseeseeeereseeeeees- Pears, Vicar Wakefield 
same cs EIGN ON ssc scias sencne tee 


same 2 Stevens’ Genese 3 

same re Kieffer & Lecomb......... padreadey 10 

Total eesoon ba taal aaNet tatattac ideas; ARERR RO See eee ae E98 
Peregrin Hays, C Glenville stexsacaivasscesscemueces tees BEER Wasltanes 10 
POMC?) Oe wie ee Cee ae se Damson......... 5 10 

SAO | | ets a cesctueencscnebersber eas cece “7 bis TUOMIDALA cous ges cos cacanseeetonees 10 

ALO GHLpeceneneatans txen cd tyres Nevansncesarana eueacivecasnarcbeeeeen sebbadedas nsaseoneravesastcn ceacusaatec teresa cr eteeee 30 
Peregrin Hays, Glenville, ............0000 mon tenunberzesar Orance, Quinte yvnssccoe eee tee ereerenee 5 
ENING Serie Soa ences pa esbaeatiesscnmueets Raspberries, Cuthbert. .ecseereceectsesseee ; 5 

same ae sé GLO. cc Pecnsatssaveceacnerterdn 5 

same cs Matin OL, eaerenescene sneeeente 5 

same pscaue hocston evans yiaelaeaatecets ss Philadelphia,....... ..sscese 5 

tolalaet eee eemee... sconsengesensagoctansn nestelnagttaoekss eat Ee a 


SAMC = —avase 


Peregrin Hays, Glenville, ......c...cc ce 


same 
same 
Same 
same 
same 
Same 
same 
Same 
same 
Same 
Same 
Same 


tet essere braw berries, Sharpless 


ween Blackberries, Kittatenny 
sssssneee Grape Vines, Hartford 
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Anne eee beeeeeseneees 


SY Triumph de Gand...... 


ee errr eter titre er errn treet rrr errr erer 


ts SEO CLIO eine aisaesaas cannes 
se MOUND) <faeoynens va tank onaey cee 
“ IW OFGOLL cassesien sete 
ze BITS DOI ccersaesn enn heres 
ut DOB WANS Racsssscpssneeeurer 
ey Gawhren toa ccs ites ee 
Ss INEDECCANE esac ailennghacceds 
he Noyres Barly iiss sesecere \ 
‘S ALON TOO st yencestese aon ae: 
we: ROCHESEON a,c. ake eens 
a Princess Musceath.......... 
ge BGT BID ieetuenst sc: weave tees 
& Red Chasseless..... ........, 
of Muscat of Alexandria... 
aan Sere ok VETS esr cocks eats oe sve 


Varieties of Fruit and Ornamental Trees Sent to Dr. W. W. 
Brown—18th District. 


Apples. 


6 Yellow Transparent. 


3 Baldwin. 
6 Delaware Winter. 
6 Transcendent Crab. 
Peaches. 
12 Lord Palmerston. 
6 Wheatland. 
6 Waterloo Globe. 
3 Magnum Bonum. 
3 Lemon Cling. 
Pears. 
12 Lawson. 
6 Kieffer’s Dybrid. 
Cherries. 
6 Schmidt’s Bigereau. 
Plums. 
12 Kelsey’s Japan. 
12 Boton Japan. 
12 Spaulding. 
12 Prunus Simoni. 
12 Prunus Pisardi. 
Currents. 
12 Fay’s Prolific. 
Gooseberries. 
12 Industry. 
Grapes. 
12 Niagara. 


12 Moore’s Early. 

12 Karly Victor. 

12 Vergennes. 
Strawberries. 

100 Parry. 

100 Mammoth. 

100 Manchester. 
Blackberries. 

100 Wilson’s Junior. 
Raspberries. 

100 Cuthbert. 
Quinces. 

12 Champion. 

6 Meeche’s Prolific. 


2 Arbor Vitz Pyramidalis. 


2 Silver Fir. 

3 Magnolia Accuminati. 
2 Irish Juniper. 

2 Wier’s Cut Lv’d Maple. 
6 Figs. 

1 Purple Beech. 

6 Dwarf English Walnut. 
6 Japan Chestnut. 

3 Willow Diamond. 

6 Japan Persimons. 

38 Magnolia Couspic. 

6 Russian Apricots. 


Ill. GARDEN SEEDS. 
List of Garden Seeds, ete, sent to Dr. W. W. Brown—13th District. 


AMOUNT. SEED. VARIETY. 
2 bbis. Potatoes. B’s Superior. 
20 bu. Oats. Welcome. ? 
2 bu. Corn. Hickory King. 
5 packets. Beans. Head Bush and L. 
i) es Beans. Blue Podded Butter. 
1 qt. Beans. Perfection Wax. 
1% Beans. Best of all Dwarf. 
i Pe Beans. King of Garden. 
1 pt. Beans. White Creasback. 
ies Beans. Lazy Wife’s. 
1 packet. Beans. White Zulu. 
1 = Beet. B’s Extra Early. 
2 et Beet. Improved Turnip. 
ayer Cabbage. Express. 
2 Mg Cabbage. Jersey Wakefield. 
1 Cabbage. V andegraw. 
2 tt Cabbage. B’s Surehead. 
3 es Cabbage. Superior. 
2 : Cabbage. Perfection Savory. 
1 ae Celery. Gold. Self Blanching. 
4 qts. Corn. Cory. 
peas Corn. Amber Cream. 
1 packet Pop Corn. Mapledale. 
2 ig Cucumber. Peerless. 
1 a Cucumber. Karly Russian. 
1 ‘e Cucumber. Giant Pera. 
1 e Lettuce. Silver Ball. 
1 of Lettuce. Hanson. 
a ss Lettuce. Hard Head. 
102. Melon. Emerald Gem. 
1 packet Melon. Perfection. 
1 ie Onion. Victoria Red. 
5 s Onion. Red Yell. Danvers. 
4 qts. Onion. Sets, White. 
1 packet. Onion. Silver Skin. 
3 packets Parsnips. Guernsey. 
1 qt. Beans. Orin’s Improved. 
1 ed Peas. B’s Extra Karly. 
i Ke Peas. Quantity. 
A ems Peas. Quality. 
i Peas. American Wonder. 
Jat Peas. Everbearing. 
2 packets Pampkin. Quaker Pie. 
2 es Pumpkin. Summer Sweet Potato. 
5 Pumpkin. Japanese. 
3 v6 Pumpkin. St. George. 
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3 packets, Radish. Karly White Turnip. 
2 a . Radish. Suprise. 
3 . Radish. Gt. White Stuttgart. 
2 a3 Radish. Karliest Turnip. 
2 rt ® Salsify. Sandwish Island. 
i Squash. Brazil Sugar. 
3 a Squash. Pike’s Peak. 
2 SS Pepper. Ruby King. 
2 i Tomato. Turner’s Hybrid. 
2 ef Tomato. Matchless. 
1 rs Tomato. Volunteer. 
2 + Turnip. Breadstone. 
1 = Pop Corn. Tom Thumb. 
1 3 Beans. Earliest of All. 
1 Pansy. Defiance, mixed. 
1 “s Phlox. Drum. Grand, mixed. 
1 > Verbena. Hy. Grand. 
1 a Verbena. Musa Ensete. 
1 ef Verbena. Kutalia Japonica. 
1 3 Hold’s mammoth Sage. 
2 Hydrangea Pan. 
1 Be Spirea Van Houtii. 
1 i Rose. Bon Silene. 
1 es Rose. Etoile de Lyon. 
1 = Rose. Mad. Margottin. 
I - Rose. Marie. 
1 « Rose. Papa Gontier. 
1 Rose. Perles des Jardins. 
1 de Rose. Sunset. 
1 t Rose. | Bride. 
1 Rose. Adam. 
1 ee Rose. Agripina. 
1 = Rose. Annie Olivet. 
1 ps Rose. Coquette de Lyon. 
3) oa Rose. Duchess de FI. 
a ve Rose. Jean d’Arc. 
1 - Rose. La France. 
uf = Rose. Marechal Robert. 
1 es Rose. Pierre Gollot. 
1 Gs Rose. Souv. de Malmaison. 


GRASSES AND FORAGE CROPS. 
THIRTEENTH SENATORIAL DISTRICT. 


To Dr. W. W. Brown. 
1 bushel Lucerne. 
1 bushel German Amber. 
- 1 bushel Sapling, 
1 bushel Red Clover. 
~ 1 bushel Alsike. 
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1 sack Grass Seed mixture No. 
1 sack Grass Seed mixture No. 
1 sack Grass Seed mixture No. 
1 sack Grass Seed mixture No. 


1 sack Grass Seed mixture No. 
1 sack Grass Seed mixture No. 
1 sack Grass Seed mixture No. 
1 sack Grass Seed mixture No. 9. 
1 sack Grass Seed mixture No. 10. 


of 
2 
i 
4, 
1 sack Grass Seed mixture No. 5. & 
6 
7 
8 
9 
0 


TWELFTH DISTRICT. 
To Colonel John A. Robinson. 


« *See letter of Col. Robinson under twelfth district wheat. 


Destroyed by Freshets. 


1 bushel Lucerne. 

1 bushel German Clover. 
1 bushel Sapling. 

1 bushel Red Clover. 

1 bushel Alsike. 


No. Grass Seed mixtures from 1 to 10, inclusive. 


TENTH DISTRICT. 
To T. J. Farnsworth. 


Mostly Destroyed by Freshets. 


1 bushel Lucerne. 

1 bushel German Clover. 
1 bushel Sapling Clover. 
1 bushel Red Clover. 

1 bushel Alsike. 


é 


“1 sack each. 


Grass Seed mixtures 1 to 10 inclusive. 1 sack each. 
The Grass Seed mixtures consisted of the following: 


No. 1. For light soil. For pasture. 
Red Top. 
Orchard. 

Perrennial Rye Grass. 
Red and White Clover. 


No. 2. For good, medium soil. Pasture. 


Orchard. 

Perrennial Rye Grass. 
White Clover. 
Kentucky Blue Grass. 
Tall Meadow Oat. 
Red Clover. 


No. 3. For strong, deep loam. Pasture. 
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Red Clover. 

Meadow Fescue. 
White Clover. 
Kentucky Blue Grass. 
Red Top. 

Orchard. 


No. 4. For moist bottom land. For pasture. 
Italian Rye Grass. 
Red Top. 
Meadow Fescue. 
Timothy. 
Alsike. 
White Clover. ; 
No. 5. For wet bottom Jand. Pasture. 
Red Top. 
Meadow Fescue. 
White Clover. 
Italian Rye Grass. 


No. 6. For light soils. Meadows. 
Orchard. 
Perrennial Rye. 
Tall Meadow Oats Grass. 
Red Clover. 


No. 7. For good medium soils. Meadow. 
Tall Meadow Oat. 
Kentucky Blue Grass. 
Perrennial Rye. 
Orchard Grass. 
Red Clover. 
No. 8. For strong deep loam. Meadow. 
Kentucky Blue. 
Tall Meadow Oat Grass. 
Red Clover. 
No. 9. For moist bottom lands. Meadow. 


Red Top. 
Meadow Fescue. 
Timothy. 
Alsike. 
No. 10. For wet bottom lands. Subject to overflow. Meadow. 
Red Top. 
Meadow Fescue. 


MISCELLANEOUS. 


Variety of oats sown “ Hargett’s White.” _ Ps 

Sowed 2 bushels per acre on a light, clay soil, fertilized at the 
rate of 150 pounds per acre with South Carolina bone. Oats was 
sown on a plat of land in a field sown to.our common oats and re- 
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ceived the same cultivation. Crop made a vigorous growth. Ri- 
pened July 20th, ten days earlier than our common oats. Yield 
at the rate of 40 bushels per acres, while common oats yielded 
only 2U bushels per acre. Seed sown was of good quality, and I 
think the “ Harfett Winter Oats is adapted to our soil and climate, 
and I can recommend this variety to our farmers. Will sow this 
variety another season. 

Variety of oats sown, “ Karly Piasa Queen.” 

Was planted May 18, 1889, on alight sandy, loam soil, fertilized 
at the rate of 200 pounds per acre, with fertilizer received at the 
West Virgivia Experiment,Station. Ssed did not germinate well. 
Plants made a sickly growth and did not mature until late 
in September. I would not recommend this variety on a sandy 
soil. : 

Variety of oats sown, “ Early Orange.” 

Sown May 18, 1889, on clay soil, and fertilized with South Caro- 
lina bone at tie rate of 150 pounds per acre... 

Crop made a vigorous growth and ripened about September 1, 
_ 1889. Yield £0 gallons per acre. Ground was ploughed, harrowed, 
crossed two feet, and was cultivated three times during the grow- 
ing season. I can recommend the Karly Orange as suited to our 
soil and climate. 

L. SHOMAKER. 
Dellslow, Monongalia County, W. Va. 


Corn. 


Variety tested, ‘‘ White Pearl.” 

Time of sowing, May 17th, on black, loose loam.” 

It did not mature right. Corn was soft, but I will not condemn 
it until I hear from others. 


Oats. 


Variety tested, ‘ American.” 

Sowed May 8th. Crop grew finely; looked well, but unfortu- 
nately I sowed crop too near the house and it was destroyed by 
Ce sa until it was not worth saving. Crop was sown on black 

oam. 

Planted some potatoes on ground prepared by using phosphate, 
but I do not think they were any better than some I planted 
without. I sowed the rest of the phosphate on wheat, and can 
not say now what the outcome will be. I have experimented a 
little with stable manure. The best results that I have is by har- 
rowing manure in with either wheat or oats: 

I did not plant the cane seed. I gave about half of it to my 
neighbors, and hope that their experience has been better than 
mine. 

Respectfully, yours, 
C. Hotnanp, 
Delislow, Monongalia County, W. Va. 
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The phosphate received by me did not appear to be adapted to 
the soil to which I applied it. I applied it on oats in alternate 
strips with the South Carolina bone, with bad results. The bone 
on my land is far superior. I also tried it on corn, also upon pota- 
toes with the same results; the South Carolina bone being supe- 
rior on all crops. The land was clay soil, with tight sub-soil. I 
can not recommend the phosphate. 

Yours respectfully, 
L. SHOMAKER, | 
Dellslow, Monongalia Co. 


CONCLUSION. 


In conclusion I may say that we have received reports from 
only about 15} per cent. of the samples of wheat sent out. We 
have one report from experiments with small fruits, berries, etc. 

The work of the Station was done with as much care as was 
possible under the circumstances, and we are quite positive that 
most of the seed wheat, fruit trees and garden seed reached their 
destination, as freight bills have been received by us from, and 
paid for, the parties receiving the goods. Almost all of the farm- 
ers who received these articles are personally unknown to the 
Director. They were selected by the members of the Board of 
Regents as being among the farmers in their districts most likely 
to carry out the work contemplated. 

Much has been said in the agricultural papers of the country - 
of the impractical character of the experiments conducted at the 
Stations over the country, and it was hoped that we would have 
some results in this costly experiment which would justify the 
claims so loudly set forth, that the work done at Experiment Sta- 
tions should be entrusted to those popularly known as practical 
farmers. At an expense of about $2,600, the experiments so’ 
loudly called for by writers in agricultural papers have been car- 
ried out in this State with results that are anything but encour- 
aging, the farmers failing to respond. 

In looking over the reports, we find but one from 708 experi- 
ments in wheat in which any attempt was made to carry out in 
structions. We have failed to receive any report from 85 per cent 
of the experiments and very few of those making reports claim to 
have any more than approximations. Inthe most of cases, the land 
and crops were estimated, not measured. It generally happens 
that there is no unanimity in resulis reported: upon the same 
varieties, so that our conclusion is that no reliance whatever can 
be placed upon experimental work entrusted to persons unfa- 
miliar with scientific methods and not provided with facilities for 
measuring their crops and lands. 

It is evident that the attention to details necessary to make an 
experiment successful can not be bestowed upon it by the average 
farmer whose time is taken up with questions of more immediate 

and vital interest to him, and it is hoped that our experience will 
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be of the greatest possible value in this direction not only to this 
State, but to the stations located in other States. Few boards of 
control or boards of regents would have had the nerve to attack 
the.problem upon the scale that our board has, and its experience 
if profited by throughout the country, is certainly well worth the 
money that has been expended in the effort. The attempt has 
been honestly made and faithfully carried out. It was intended 
as an answer to what appeared to be a popular demand that ex- 
perimental work should be widely distributed over the State, and 
should be entrusted to “ practical farmers” rather than to scien- 
tific men carefully trained in the methods of experimentation. 
Our board, after careful consideration of the subject and counsel 
with the Department of Agriculture, has deemed it wise to dis- 
continue the effort to carry on experimental work of the character 
reported in this bulletin, and it has determed to abandon it. 
Parties wishing seed wheat, fruit trees, etc., should therefure 
not expect to secure them from the station, as we have none for 
distribution, and they are respectfully referred to the dealers in 
these articles. 
JoHN A. MYErs, 


Director. 
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The Director does not hold himself responsible for the indwidual 
opinions of the various correspondents. tis hoped to extend 
the list of correspondents, so that the station and the public 
may beintormed promptly concerning the prevailing conde- 
tions of the weather, crops and stock,in every part of the State. 
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REPORT OF W. A, MORGAN. \ 
SHEPHERDSTOWN, JEFERSON Co., W. Va. 
For month of April, 1890. 


Weather more favorable and pleasant than usual, with a heavier 
average of rainfall. Notcold. Very little snow. The present 
condition of wheat and grass crops areconsiderably in advance of 
the season, and they are looking well all over the county. The 
present outlook indicates an abundant harvest. Oats are doing 
well. No barley or buckwheat as a crop sown. Peaches quoted as 
an entire failure. Apples and cherries look promising. Our~ 
stock have come out of the winter in a healthy and vigorous con- 
dition, there having been an abundance of provender. Market 
only moderate. Many hogs were lost during the latter part of the 
summer of 1889 by disease. Poultry flourishing. Market good. 
An extensive creamery, pulp mills, manufacture of. lime, marble 
industry, cut stone for building, and bark mills, are the new enter- 
prises of our county. 

W heat, corn and hay form the principal farming industry of 
of this section. Wheat and corn very remunerative. Hay pay- 
ing better. Fruit raising, trucking pay well. 

The mild and favorable winter and spring have given vegeta- 
tion an early start, but the agricultural prospects are much de- 
pressed by unremunerative prices, 


REPORT OF S. R. HANNEN. 


GuEN Eaton, Marssatt, Co., W. Va., 
For the month of April, 1890. 


Weather rather rainy, particularly during the last week. AL 
little snow fell in the first half of the month. 

Corn not planted. Wheat good, about 95 per cent. Oats: 
rather small, average coming up fairly well. Grass good. No 
barley or buckwheat. Fruit prospect about an average. 

‘Condition of live stock fairly good, with the exception of 


‘sheep. Too much rain for them to winter well, and there are not 


so many kept now as there were prior to 1883. No diseases as 


far as I have heard. Fair market for all except cattle, which 4 
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are low and slow sale. No new enterprise being developed, but 

a blast furnace at Benwood, and the proposed machine shops of 

the B. & O. Railroad about to be located at the same place. _ 
The principal industries are raising wheat, hay, corn, oats, pota- 

toes, some millet, and market gardening in the northern part of 

_ the county, cheese making and crermaries. - 

This has been a wool growing county, but fine wool is not pay- 

ing as well as it formerly did. 

- Mutton sheep would pay well if introduced, I think. 


REPORT OF EUGENE BAKER. 
Lextown, JEFFERSON Oo., W. Va. 
For the month of April, 1890. 


More rain than usual. Temperature variable. Some very 
warm days. 

Corn average 9 bbls. per acre. The wheat very fine. Corn not 
yet planted. 

Grass excellent. All crops will reach the standard. Wheat 
will average from 20 to 25 bushels. Peaches all dead. 

Raa badly injured. Grapes, apples, pears and berries 
O. K. 

All kinds of live stock in good condition. Lambs early and 
large, sell for $3.75. No disease at present. There seems to be 
little demand for stock, especially horses. Creameries in county 
have created a small demand for cows. 

Shannondale Springs, for thirty years idle, are being rebuilt 
and will be open to visitors this season. Two planing mills and 
sash factories; new wheat elevator and rock quarry, stone crush- 
ing mill, are now among the latest enterprises of the county. 

The principal farming industries are in raising wheat, corn and 
grass. 

Creamery not well developed. Cattle breeding and hog rais- 
ing profitable. 

The spirit of improvement seems slow to move our people, but 
itis at last beginning to move. 


REPORT OF J. P. HALE, , | 
CuHarueston, Kanawaa Co., W. Va. 
Lor the month of April, 1890. 
Weather very cool. ne unusual amount of rain. Donot know 
how much in inches. : 


Corn not planted. Oats looking well. Wheat looking well. 
e No barley or buck-wheat raised here. Grass very good. 
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Owing to mild winter live stock isin good condition; better 
than average for the season. No disease attacking them. 
Market fully up to the average. 
No new enterprises being developed in our county. 
Corn, wheat, oats and grass are the principal farming industries. 
I think the cultivation of tobacco might be found profitable 
ere, 


/ 


REPORT OF S. A. HOUSTON. 


Pickaway, Monroe Co., W. Va. 
For the month of April, 1890. ° 


Weather very bad. Much rain and a little snow: | 

Wheat below average; injured by late freeze. Oats just up. 
Meadows not promising. Pasture grass at this time good. 

No peaches. Will be, I hope, one-half crop apples and cher- 
ries. pire 

Condition of live stock good. No disease prevailing. Market. 
poor. No money in stock raising of any kind, except sheep. 

Creamery at Pickaway run one year with reasonable success. 

The principal industries are raising stock, cattle, sheep, etc. 


REPORT OF A. W. WESTFALL, 
AUBURN, Ritcure Co., W. Va. 


For the month of April, 1890. 


Plenty of rain during the month, but very little snow. Only 
three snow-squalls. 

No corn growing yet. Wheat in good condition. Oats good. 
_ No barley raised in this or adjoining cornties. Grass extra good. 
No buck-wheat growing. Peaches not one-fourth crop. Apples 
about three-fourths. Plums and cherries about the same average 
as apples. 

Condition of stock good, especially horses and sheep. Cattle, 
swine, and poultry fairly good. No contagious diseases among 


them. 
Market good for horses, sheep, swine and poultry. _ Cattle mar- 


ket not so good. Ni 
The principal industries are raising corn, wheat, oats, potatoes, 

&c.; also stock raising. Everything in a prosperous condition. 
Farmers are realizing good prices for all products. ‘ 
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REPORT OF CAPT. LEE H. MOLER. 
Mo.ers, JEFFERSON Co. W. Va. 
For the month of April, 1800. 


It has rained two days out of three during the past month. 

Corn not planted. Wheat flourshing. Oats seeded, not up yet. 
Barley very little sown, but in good condition. Buckwheat, not 
the season. Grass abundant. Clover not hurt by the freeze. 

Fruit killed by frosts, except apples. Cattle in better condition 
than for years. Horses good. Sheep in excellent shape. Swine 
thriving, all owing to ourm'!1 winter. Poultry, a pet hobby just 
here. The sale of eggs and chickens could be made to exceed the 
corn crop of 1889 at 80 cts. per bushel; 54 miles rail road develop. 
ing line above iron ore beds. Bark mill, large Hotel at Harper’s 
Ferry for summer boarders, etc. Ny 

Our industries are varied; cora, wheat and hay with the feeding 
of cattle engage our attention. Spring lambs bring remunerative 
prices. Weclaim to excell in almost everything that a good 
soil will bring forth. There is none other like our Jefferson 
county. 


REPORT OF WM. HAYNES. 
StockyaRD, Summers Co., W. Va. 
For the month of April, 1890. 


The weather has baen very cool, wet and gloomy. Not a very 
heavy rainfall. 

Very little corn planted in this section in April. The wet 
weather prevented the preparation of corn land and is the same 
with oats. 

The wheat although killed down by the freeze of March, has 
grown again and is now- looking well. Oats late and looking 
poorly. Grass doing well. Fruit of every kind in this region 
killed. 

All kinds of stock are doing fairly well. No complaint of dis- 
eases among them. 

Market for horses, cattle and sheep is improving. 

We have in our county two strong companies opening quarries 
of brown stone. They employ quite a number of hands. 

All grain crops are profitably grown in this county as well as 
the grass. 

Live stock is raised. This is mainly a mountainous county. 
Quite an amount of lumbering is done. ° 
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REPORT OF W. G. AND M. D. RILEY. 


_ Evr Crry, Barsour Co., W. Va. 
For the month of April, 1890. 


First of the month very wet; large rainfall and a little snow. 
‘The last week, weather good. 

Wheat looks fine. Will average 95 per cent., compared with 
other years. Grass is backward, but there is a fine sod. 
i? oe was hurt by the freeze in March. Peach trees nearly all 
kille 

The condition of live stock good. No diseases among them. 

Market dull, except for sheep, for which it is good. 

Our county does not raise enough to supply the demand for 
farm products. It is devoted to stock, horses, sheep and cattle. 

Our people are much pleased with your efforts in their behalf, 

Hope you may be able to signal good for the farmer. 


REPORT OF R. A. ALEXANDER. 
CHARLESTOWN, JEFFERSON, Co., W. Va. | 
\ 
fot the month of Aprii, 1890. 


Large rainfall. 

The wheat more advanced and promising than for 3 years. 

Oats well advanced. Grass very fine. 

Fruit not over three-fourths of a crop promised. 

Cattle rather scarce and commanding a fair price. Horses in 
fine condition, selling at good prices. Sheep high, 

Poultry scarce and high. 

A bark-mill for grinding bark and extracting juice, established 
1889, is the largest enterprise developed in our county. 

Wheat and corn seem to be the only thing our farmers care to 

raise for market. 

The season is well advanced and the farmers are doing tilt 

with their work. 


REPORT OF GEO. T. EGBERT. 
Raven’s Hyzt, Fayette Co., W. Va. 
For the month of April, 1890. 
A considerable amount of rain and several snow squalls. 
About half of the oats sown. 
Grass excellent. 


Live stock of all kinds in better condition than usual, owing to 
the open winter. 
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‘Market, except for sheep, very dull. 
Stock raising and general farming are the principal industries. 
Our county is well adapted to sheep husbandry. 


REPORT OF W. C. KISEN. 
Frankuin, Penpieton Co., W. Va. 
For the month of April, 1890. 
- Weather very rainy and a little snow. 
Corn is just being planted. 
Wheat is looking fine; promises more than an average crop. 


There is not a large acreage of oats sown. It looks well for the 
time of the year. No barley raised, and buckweat is not sown 


yet. 
The condition of oattle moderately good. Some young ones 
have died from what we term “scowers.”’ Horses in good condi- 


tion. Market low. , Sheep in good condition. Market good. 
Swine are looking well, but they are scarce. Cholera among 
poultry in some parts of county. 

No new enterprise is being developed. 

Stock raising is the principal industry. Corn and wheat are 
raised in considerable quantities. 


REPORT OF J. W. CARDER. 
PLEASANT Date, Hampsuire Co., W. Va. 


For the month of April, 1890. 


The weather has been cool and rainy. Quantity of rain above 
the average. No snow, 

Condition of wheat good, considerably above the average for 
this month. 

Grass doing finely. Very little corn planted as yet. Barley, 
none raised here. Prospects for fruit very unfavorable. es 

Condition of stock good No disease prevalent. Market for 
sheep and swine brisk. Horses medium. Cattle very dull. 

No new enterprise being developed. ; 

Producing wheat, rye, corn, oats and buck-wheat, are the prin- 
cipal farming industries. Stock is raised. 


REPORT OF ADAM FISHER, 
Moorsrizip, Harpy Co., W. Va. 


Hor the month of April, 1890. 


_The weather has been very wet and cool. Nosnow. I cannot 
give quantity of rain and snow, as I have no rain guage. 


~ 
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Prospect for corn not flattering. Wheat and oats very prom- 
ising. No barley. Pasture and meadows look extra well. 

Condition of stock good, owing to the mild winter. Very little 
attention paid to poultry, too far from railroad. 

Market has an upward tendency for stock generally. 

Tan-bark and timber are the latest and most actively pursued 
enterprises in this connty. 

The principal farming industries are cultivating corn, wheat 
and grass in the valley. Oats and buck-wheat on the hills. 

Moorefield, our county seat, is twenty-seven miles from a rail- 
road and has a population of about 600. 


REPORT OF M. 8S. BRYTE. 
Bruceton Mitts, Preston Co., W. Va. 
for the month of April, 1890. 


Weather has been very rainy during entire month. A little 
snow first part of April. 

Wheat and grass in good condition. Prospect very good. The 
rainy weather will interfere with the sowing of oats. Fruits of 
all kinds badly injured. There will be some cherries and apples. 
It is feared that the peach trees have been killed in various local- 
ities. 

Owing to the abundance of feed and the open winter stock of 
all kinds are in good condition. No diseases reported among 
them. Farmers complain of the ravage of cholera, especially 
among chickens. 

Market fairly good, with prices ranging low. 

A creamery at Terry Alta, and perhaps other points in the | 
county, are the latest enterprises. The principal industries are in 
raising wheat, corn, rye, buckwheat, oats, grass, sorghum and po- 
tatoes. Fruits of all kinds, poultry, butter and eggs are produced. 


REPORT OF W. G. AND M. D. BILBY. 
Ex Crty, Baszpour Co., W. VA. 
For the month of May, 1890. 


Weather cold and wet. Large amount of rain. 

Wheat looks fine (95 per ct.). Meadows fine (100 per ct.). Sod 
was never better. Not many apnles and not much small fruit. 

Condition of live stock fine. Market horses dull; cattlesame ; 
sheep good. A number of the best cattle in the county haye 
been engaged at 34 to 4 cts. per pound, to be delivered in August 
and September. be kine ; 

Wheat, corn, oats and stock raising are the principal industries. 
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REPORT OF S. A. HOUSTON. 
Pickaway, Mowroz Co., W. Va. 
For the month of May, 1890. 


Considerable rain, but no snow. Oorn fair. Wheat below aver- 
age. Oats fair. No barley sown. No buckwheat sown. Grass 

ood. 
a Condition of live stock good. No disease. Market rather on 
upward tendency. 

New enterprises, one creamery. 

Stock raising is the principal industry. Too far from market 
for anything else. 

We need above all things a reduction of the tariff, and free 
‘coinage of silver. 


REPORT OF W. C. KISEN. 
FRANKLIN, PENDLETON, Co., W. Va. 


For the month of May, 1890, 


An unusual quantity of rain. Weather warm. : 

Corn is beginning to look well. The prospect for wheat has not 
changed since last month. No barley. 

Oats are looking well and promise a finecrop. Buckwheat not 
planted yet. 

Condition of live stock good. No diseases. Market poor, with 
the exception of sheep, which are bringing fair prices. 

Stock raising is the principal industry, although there is con- 
siderable wheat and corn raised. 

With railroad facilicies, dairying would be profitable. - 


KEPORT OF J. W. CARTER. 
Preasant Date, Hampsarre Co., W. Va. 


For the month.of May, 189). 


Very wet and rather cool. 

Corn a good acreage planted. Wheat abovethe average. Oats 
doing nicely. Grass good, prospects for a heavy crop. 
: No peaches ; apples, prospect poor for half crop. Cherries very 
ew. 

Condition of catile good. Market flat. Horses, condition good, 
local demand good for ‘‘No. 1” work horses. 

Sheep market very active, quantity limited. Swine scarce, 
market good. ; 

Poultry—too much wet weather, causing ‘‘gapes” in young; some 
cholera reported. 


—_s 
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: REPORT OF CAPT. LEE H. MOLER. 
Mo.Er’s, JEFFERSON Co., W. Va, 
For the month of May, 1890. 


Rainy, only nine (9) clear days in the month. 

Wheat “barring accidents ? will make a gool yield. Nights too 
eool for corn. Oats slightly rusted. Grass abundant. 

Fruit in a manner killed. ' 

Condition of livestock fine, owing to rank growth of blue grass 
No diseases as yet; prices are off. 

New enterprises, are 54 miles railroad, with limestone quarries. 
also connection to paying ore deposits. 

Sheep and lambs, with the product of the hen houses, pay bet- 
ter than all other industries. 

Jefferson county is really the garden spot of the world. Would 
like to know from whence the army-worm cometh and what is 
his paternity. 


RFPORT OF GeO. T. EGBERT. 
Ravens Eyz, Favretre Co., W. Va. 


For the month of May, 1899. 


We have had a great quantity of rain. 

The farmers are just finishing their corn planting, oats not as. 
good as usual. Some late grass excellent. One fourth crop of 
apples would be a large estimate. Cherries good. Peach trees 
all killed. 

Condition of live stock exceptionally good and free from disease. 

Market, except for sheep, very dull, a few of the later changing 
hands at good prices. 


REPORT OF ADAM FISHER. 
MoorerieLp, Harpy Oo., W. Va. 


For the month of May, 1890. 


Exceedingly wet, more rain than in April. 
Corn getting through. Wheat beginning to rust. Oats dam- 
aged too, by wet weather. No barley or buckheat. Grass more 


abundant than ever before. No iruit, average uncertain. 


Oondition of live stock good,.no disease among them. Not 
much attention paid to poultry. Markets generally improving. 

Some prospecting for ore is a new enterprise in our county. | 

Gorn and wheat, with stock raising are the principal industries. 

Horse breeding on the increase. 

li the rains continue much longer grain farming willbea failure. 
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REPORT OF J. P. HALE. 


CHARLESTON, KANAWHA Co., W. Va. 
For the month of May, 1890. 


Cool for the season. A great deal of rain. No snow. 

Corn just planted. Very late owing to wet weather. Wheat. 
not looking well. Will not be over two-thirds of a crop. Oats | 
not very promising. No barley. No buckwheat. : 

Grass looking very fine. 

Condition of stock fairly good. Some diseases among cattle at- 
tributed to the mild winter, followed by the very wet and cold 
spring. ; 

_ Market for stock good. 

A furniture factory is the latest enterprise developed in our 
county. Some saw-mill extensions in the county also. 

Corn, wheat, oats and grass are the principal farming industries. 

Fruit culture is being extended and it is believed there is good 
promise in it. 

The general health is good, as usual. 


REPORT OF R. A. ALEXANDER. 
CHARLESTOWN, JEFFERSON Co., W. Va. 
For the month of May, 1890. 


We have had excessive amount of rain during the month. 

Corn and oats promise well. Grass very fine. Wheat thick 
on ground, but the heads are not as long and full as they might 
be. The fruit crop will not be over one-fourth of what it usually is, 

Stock in fine condition. No disease. Cattle looking up. Horses 
dull. Sheep and Jambs high. Swine good prices. 

We have started an improvement company here and Harper’s 
Ferry, and our people are alive and fully up to the times, and the 
movement toward building, ete. 

The principal farming industries in our county are, wheat, corn, 
oats and cattle. 

Our farmers by good management have been working out of 
debt, and are in good shape. 


. 


REPORT OF A. W. WESTFALL. 
AUBURN, Ritcnre Co.. W. Va. 
Hor the month of May, 1890. 


No snow. Plenty of rain, averaging at least three days during: 
each week. Corn not very good on account of too much rain. 
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Wheat very good. Grass in large quantities, but not of good 
quality. 

Peaches entire failure. Apples and various other fruits about 
a three-fourths crop. , 

Condition of stock very good, especially sheep. Market for 
horeses and sheep remarkably good, while cattle, swine and poultry. 
very indifferent. No disease prevalent. 

No new enterprise being developed. Stock and grain raising is 
the principal farming industry. Lumber business is carried on 
extensively. General businesg outlook good. ; 


REPORT OF WM. HAYNES. 


Stock Yarps, Summers Co., W. Va. 
For month of May, 1890. 


Frequent rains have fallen, but with small amount of rainfall. 
Days warm, nights a little cool. The weather has been good for 
corn, which is doing well. 

Wheat is doing fairly well. Late wheat is rather light. Oats 
very late. Few fields look well. Grass very fine. No fruit. 
Live stock are doing well, no diseases. Market poor. 

No new enterprises except those mentioned in last report. 
Stock raising is the leading industry. Grass and grain crops grow 
well. A large amount of staves and lumber has been cut in this 
county. 


REPORT OF KUGENE BAKER. 


LEETOWN, JEFFERSON Co., W. Va. 


For the month of May, 1899. 


Very rainy. Terrific hail and wind storm on May 3rd., swept 
every thing in its course. . 

~Corn delayed by wet weather. Wheat very fine. Oats good. 
Grass excellent. No peaches, few charries and pears. No apri- 
cots. Plenty of berries, from present outlook, I think. Wheat 
will average 25 bushels per arce in this county, except in the 
track of the storm of May 3rd., where not a grain will be made. 

Live stock in good condition. No diseases. Market low. 

Lambs from $3.50 to $4.25, according to size. Wool 25 to 27 cents 
a pound. 

Hogs low, also cattle. No market for horses. 

Charslestown is on a big boom. Expect to have many new en- 
terprises soon. Will report them in my next. 

The principal farming industries are wheat, corn and grass. 

The storm spoken of, passed over the north end of this county, 
taking in Middleway and Summit Point. Wheat, corn, grass, 
- trees, buildings, &c., destroyed to the amount of $10,000. Wind 
travelled at rate of sixty miles an hour. 
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REPORT OF S. R. HANEN. 


Guien Easton, MarsHALt Oo., W. Va. 


* 


For the month of May, 1890. 


No stnow, but an inprecedented amount of rain. ; 

Corn not all planted on acount of rain. Wheat promises a full 
crop, or say 98 per cent at least. \ 

Oats a full crop. No barley raised. No Buckwheat. Grass . 
good. 

Fruit will average half crop. 

Condition of live stock good. No diseases, as far as Ihave been 
‘able to ascertain. 

Sheep, fair condition, but they did not winter well on account 
of excessive rain during winter months. 

Several wells have been bored for oil. No reports from them 
yet. _ 
Grass, wheat, corn, oats, and potatoes with market gardening 
are the principal farming industries here. 

A woolen mill would pay. 


REPORT OF W. A. MORGAN. 


SHEPHERDSTOWN, JEFFERSON Co., W. Va. 


For the month of May, 1890. 


An unusual am nat of rainfall, beginning the 15th and contin- 
uing to the 26th. Nosnow. 

Corn is coming up well, looks healthy and vigorous. 

Wheat crop generally very promising and heading well, an un. 
usually large growth. ‘Oats growing rapidly and looking well. 
Grass crop very luxuriant and promising, a heavy yield of clover 
timothy and orchard grass. 

Horses and cattle in excellent condition, also sheep and swine 
healthy and thility. Poultry interest much looked after and 
largely engaged in. 

No disease among live stock at present. Market for cattle im- 
provisg. Sheep and poultry in demand. 

Paper mills, bark mills, flouring mills, lime kilns, building stone 
cutting, a McAdamized road being constructed, the finest in the 
county. fruit tree nurseries, etc., are the new enterprie3s being 
developed in our county. 

Wheat, corn, oats, hay, potatoes, poultry, fruit and stock are the 
principal industries of our county. 

Our county is now looking beautiful with its fine fields of lux- 
uriant wheat and blooming meadows, &e. 
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REPORT OF WM, HAYNES, 
Stock Yarps, Summers Oo., W. Va. 

for the month of June, 1890. 

The weather has been very dry and hot during this month. 
Crops are suffering for rain. 

Wheat is regarded as only ahalf crop. Corn needs rain; looks 
ey Oats and grass dryingup. Hay crop tolerably good. No 
ruit. = 

Condition of live stock very good. No new enterpises being 


developed. Stock raisingis the principal farming industry. Any 
grain or grass grows well in this locality. 


REPORT OF R. A, ALEXANDER. 
CHARLESTOWN, JEFFERSON Co., W. Va‘ 
For the month of June, 1890. 


There has been considerable rain fall this month. 


Good prospect for corn. Wheat some little scab, but on the 


whole good. We had a hail-storm that destroyed in the Kable: 
town and Middleway District at least 1,000 acres entirely, and 


damaged badly 1,500. Very little oats. No barley or buckwheat. 


Grass fine. Verv little fruit. 
Live stock in fine condition with a fair market. 
We have formed a Land and Improvement Company here, 
with good prospects. 
Iron-ore and lime-stone are being developed in our county. 
Wheat and corn, and now more attention to grass, (hay). 
Sheep have been most profitable and the number will be largely 
increased this year. These are the principal farming industries. 
If we had escaped hail this year, aside from fruit, (1890) would 
have been our most prosperous year in the last ten. 


REPORT OF ADAM FISHER. 


McoreEFieLtpD, Harpy Co., W. Va. 
For the month of June, 1899. 


The rains continue, but are not now so frequent. SNS, 
Corn looks promising. Wheat improved. Oats rather indif- 
ferent. No barley. No buckwheat. Grass unusually abundant. 
Cattle, horses, sheep and swine all in good condition. No at- 
tention paid to poultry. No diseases among them. Market 
fluctuating. oe i 
No new enterprises being developed. Stock raising and grain 


240 \ 


of the common kinds, and grass, are the principal farming indus- 
tries. | oy 
Cattle feeding has been the leading business of the farmer. 
Horse breeding has increased of late. 


REPORT OF W. C. KISEN. 
FRANKLIN, PENDLETON Co., W. Va. 
For the month of June, 1s€0. 


There has been large quantities of rain this month. 

Corn short for time of year. Wheat is affected with rust and ’ 
scab, will fall below average. Oats do not look well all over 
the county. Buckwheat just sowed. Grass good. 

Live stock in good coudition. No diseases. Market dull for all 
but sheep. 

No new enterprises being developed. Stock raising, wheat and 
corn are the principal farming industries. 

Dairying might be made profitable, and I have no doubt would, 
if we had a railroad. : SS 


REPORT OF J. W. CARTER. 
Piwasant Date, Hampsurre Co., W. Va. 
Lor the month of June, 1890. 


Weather warm and wet. Have had about double the quantity 
of rain we generally have in this month. 

/ To take 100 as an average corn will be 100, wheat 125, oats 100, 
grass 125 and fruit crop about 10, buckwheat not yet sown. 

Live stock in good condition. Market for cattle very flat. 
Horses steady but not brisk. Sheep high, very active. Swine 
scarce and prices strong, not many changing hands. Poultry 
market good, the crop of young supposed to be light. 

Producing wheat, rye, oats and corn are the principal farming 
industries and also stock raising. 


REPORT OF EUGENE BAKER. 
LEETOWN, JEFFERSON, Co., W. Va. 
or the month of June, 1890. é 
Weather warm, not much rain, but sufficient for crops. Hail 
and wind upon two occasions. 


Corn doing well, rather late. Oats very poor. Wheat good, 
some scab and a little rust. Oats will be nearly all cut by July 
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1st, some complain of blight. Crop will average 15 bushels. Grass 
fine, very little cut up to this time. 

Horses and sheep in good order, Texas Fly very bad on cattle, 
cholera appearing in swine. Market low and small demand. 
Butter from 6 to 10 cts per. pound. Milk 30 cts. cwt. Boom at 
Charlestown, expect to open mines, factories, railroads, &c. 

. The “Farmers Alliance” is making good headway in our county. 
Its effects are plainly visible. “Brought binder twine from 18 to 
14 cts. per pound, &e. 


REPORT OF W. A. MORGAN. 
SHEPHERDSTOWN, JEFFERSON Co., W. Va. 
for the month of June, 1890. 


Early part of month very wet. May 30,a terrible and very 
destructive wind and hail-storm through the county a track of 
about two miles wide, entirely destroying all crops and gardens 
and demolishing many buildings, trees, etc. 

Corn growing finely. Wheat now being harvested, generally 
avery good crop; well headed and filled and standing erect. 
Oats growing well. A very heavy crop of clover and timothy. 
Little barley raised and no buckwheat. From present appear- 
ances wheat will average 15 bushels per acre, and grass from one 
and a half to one and three-fourths tons per acre. 

Live stock in good condition. No diseases reported. Poultry 
plentiful and well grown. Market for cattle good and improving 
tor beef and mutton. Sheep and lambs scarce and in good de- 
mand at good prices. 

Wheat. corn, oats and potatoes are the principal industries; 
and fruit, trucking, dairying and poultry could be made profitable. 
Our entire county with the exception of the storm swept district 
present a beautiful and luxuriant appearance. 


RkEPORT OF LEE H. MOLER. 
Mo rr’s, JEFFERSON, Oo., W. Va. 
’ For the month of June, 1899. 


Weather has been good. Not much of a rain fall. 

Corn, good stand, and growing finely. Wheat damaged by 
scab. Oats not one-half crop; rusted badly. Grass abundant. 
- Fruit crop a failure, except in some small sections. 

Cattle in very fine order. Horses good; large number of colts 
this spring. Sheep are in demand. twine so far not attacked by 
cholera. Poultry in the immediate section is more valuable than 
corn. Some few cases of chclera. Nosales made at this period. 

Land companies have been organized in Charlestown with 
quite a boom. 

The principal farming industries are wheat, corn and hay, with 
an increase in sheep husbandry each year. 

Began harvesting to-day, the 19th. Wheat stands well. 
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REPORT OF J. P. HALE. 
CHARLESTON, KanawuHa Co., W. VA. 
For the month of June, 1890. 


The average temperature of the month has been unusually high. 
More rain than usual for June. 

Corn. Fair, wheat light. Oates light. No Barley. Grass good. 
Fruit almost a failure. 

Some ‘‘foot evil” among cattle .Horses, sheep and swine in good 
condition. Poultry all right. 

Street railway being constructed in Charleston. Bridge across 
Kanawha river under contract. 

The principal farming industries are wheat, corn and oats. 


REPORT OF GEO. T. EGBERT. 
Ravens Kye, Fayette Co., W. Va. 
\ For the month of June, 1890. 


We have had frequent showers this month. 

Corn promising. Prospect for an oats crop very poor. Grass 
very fine. 

Fruit almost a total failure. 

Live stock in good condition. Market very dull, except for 
sheep, and they are in demand. 

No new enterprises are being developed in our county. 


REPORT OF W. G. AND M. D. RILEY. 
Ex City, Barsour Co., W. Va. 
For the month June, 1890. 


Weather warm and wet. Too much rain for farming purposes. 

Corn looks well, has been too wet for clean cultivation, aver- 
age about 95 per cent. Too wet for wheat, not filled well, 75 per 
cent. Oats look well, about 95 per cent. Grass fine, about 100 
per cent. Very little fruit, 25 per cent. 

The condition of live stock is good. No diseases among them. 
Cattle dull sale, horses bad, but sheep find aready market. Boring 
for oil at Philippi is the only new enterprise being developed in 
our county. Stock raising is the principal farming industry. 

The depreciation of land in the last ten years has been from 30 
to 40 per cent But little is made by farmers generally. 

REPORT OF A. W. WESTFALL. 
AUBURN, Ritcutz Co., W. Va 
or the month of May, 1890. 

The weather has been rainy, averaging two days per week. 

Corn very good. Wheat fair to medium. Oats looking very 
well. Grass better than it has been for years. Outlook for fruit 
not guod. Stock in good condition. Market very good, espec- 
ily sheep and poultry. No diseases attacking them. No new enter- 
prises being developed. Raising stock and the various grains are 


the principal farming industries. Every thing in a prosperous 
condition. 
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METEOROLOGICAL OBSERVATIONS. 


come ad of. Seo Aye atthe West Virginia Agricultu- 
ral Experiment Station at Morgantown, beginning October 10 
1888 and ending June 1, 1889. Be ug ee 


B | x 
Se oeet bas epee 
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‘ METEROLOGICAL OBSERVATIONS. 


Summary of Observations taken at the West Virginia es 
0al ELeperiment Station, at Morgantown, beginning March 1 


1890, and ending June 30, 1890. 
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WEST VIRGINIA 


Noiéultural Experiment Station 
JULY, 1890. 
SS 


I. Additional Reports spon Wheat Distributed in 1889. 
II. Meteorological Report for July. 
III. Reports of Correspondents upon Meteorology and Crops for 
July. 


By Joun A. Myers, Director. 
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The director does not hold himself responsible for the opinions of 
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ADDITIONAL REPORTS UPON WHEAT DISTRIBUTED 
IN THE FALL OF 1887, 


Variety of wheat tested “Velvet Chaff.” 

Seed was not pure, it contained cockle. 

Sowed 13 bushels per acre September 8, 1889, on sandy loam 
clay soil, prepared by plowing, harrowing and rubbing until it 
was in fine condition, then drilled. Condition of soil at time of 
sowing was good. Land wasin pasture in 1887. Soil is consid- 
ered good for wheat. The weather following sowing was favora- 
ble for the growth of wheat, and stand secured in the fall was 
good. Think it would withstand frost’ and drought. Ripened 
about July 1. Yield 12 bushels per acre. Owing to the coldand 
wet spring, the crop was cut short one-fourth in my opinion. © 
Think it might be a good wheat under more favorable conditions ; 
but was not so good as some other varieties in this vicinity under 
same conditions. 

EK. J. Owrnas, 


Holliday’s Cove, W. Va. — 


Variety of wheat tested “Golden Amber.” 

Seed was mixed and had cockle in it. 

Sowed 14 bushels per acre on September 8, 1889, on sandy loam 
soil prepared by plowing, harrowing, drilling. Soil was in good 
condition at time of sowing. Land in 1887 was in pasture. Soil 
is considered good for wheat. Weather following was unfavora- 
ble for growth of wheat. Stand of wheat secured in the fall was 
good. Cold and wet weather retarded growth of wheat in the 
spring. Ripened ist of July. Yield 15 bushels per acre. I 
think it a fair wheat, has a nice clear hard grain; but a short 
head well filled. Is a bearded wheat, which is against it. Think 
it better wheat than “Velvet Chaff.” Did not yield a full crop 


owing to wet spring. 
K. J. Owrnas, 
Holliday’s Cove, W. Va. 


Variety of wheat tested, “Michigan Bronze.” 

Qaulity of seed was good; but contained some cockle. 

Sowed 14 bushels per acre September 8, 1889, on sandy loam 
clay soil, prepared by plowing, harrowing, rubbing or dragging 
with a plank drag, and drilled. Condition of soil at time of sow- 
ing was good. Land was in pasture in 1887. ‘This soil is consid- 
ered good for wheat. Weather following sowing was good for 
growth of wheat, and stand secured in the fall was good. Ripened 
July 5. Yield 18 bushels tothe acre. It was the only wheat 
in the field that anv one has asked for seed. Much like the 
‘‘Pool,” but bearded. I consider it the most valuable to the farm- 
ers of West Virginia of the three varieties tested. 

EK. J. Ow1nes, 
Holliday’s Cove, W. Va. 
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REPORTS OF CORRESPONDENTS. 
REPORT OF W. C. KISEN—FRANKLIN, PENDLETON C0. 
for the Month of Uist; 1890. 


Weather very hot and dry. Very little rain. Warmer weather 
than has been for years. Corn short. Wheat half crop, or about 
9 bushels per acre. Oats light. Buckwheat not more than half 
_crop. Grass heavy and hay well made, as the weather has been 
fine for haying. The Texas fly has made its appearance among 
the cattle and is very annoying. Cattle not doing well. Horses 
doing well, prices low. Sheep doing well, prices good. Swine 


well, but scarce. Poultry well. No new improvements. 
W. C. Kisen. 


REPORT OF ADAM FISHER—MOOREFIELD, HARDY CO. 


For the Month of July, 1890. 


Weather exceedingly hot and dry up to the 24th. On the 25th 
it rained, say half inch. Corn is injured by the drought, especially 
on the uplands. On the bottoms a prospect for two-thirds of a crop. 
Oats generally in the shock and light, meadows heavy and secured 
in good condition. Pastures parched. All kinds of stock in good 
condition. No diseaseamong them. Market price low. New en- 
terprise hoped for, but nothing in sight. Products, corn, wheat 
and grass. This month has been exceedingly hot, much of the 


time above 90. 
ADAM FISHER. 


REPORT OF W. A. MORGAN—SHEPHERDSTOWN, JEFFERSON CO. 
For the Month of July, 1890. 


Weather unusually dry with severe storms of thunder and 
lightning. More electricity than usual. Corn growing well. 
Wheat succeeds in making from 20 to 28 bushels per acre by 
those who have threshed. Oats a good crop. Grass an excellent 
yield. No buckwheat, and but very little barley raised in this 
county. Fruit almost a total failure. Condition of stock good 
and thrifty, no disease reported. Market generally good, with a 
good demand for beef cattle and sheep since last June. 
Products, wheat, corn, oats, potatoes, stock raising. Fruit raising 
more is profitable as the market for grain has been poor for several 
years. The general condition of farms good, with crops hary- 


ested and in good condition. W. A. Moraan. 
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REPORT OF WM, HAYNES—STOCK YARDS, W. VA., SUMMERS CO. 
For Month of July, 1890. 


Weather, severe; burning drought. Oorn wilting for want of 
rain; very short. Wheat harvested in good order; crop short. 
Grass burned up for want of rain. Fruits none. Oats worthless. 
Condition of live stock, fair. Grass scarce; will check increase in 
. weight. No disease attacking stock. The market seems to be ad- 

vancing, and demand increasing. Nothing new, but tan bark, 


grain, grass, and stock growing. 
Wm. Haynss. 


REPORT OF J. P. HALE—CHARLESTON, W. VA., KANAWHA CO. 
For Month of July, 1890. 


Weatber quite warm. Very littlerain. Corn crop looks well, 
will be an average crop or over. Wheat not over half a crop. 
Oats a failure. Barley not raised. Buckwheat, none. Grass, 
good. Fruit almost a failure, killed by early frosts. Condition 
of live stock, fairly good. Nothing special to note relating to any 
of them. Market cattle real low. Horses and mules well up. 
Healthy condition generally. Nothing new of special importance. 
Industry same as before. 

J. P. Hare. 


REPORT OF J. W. CARTER—PLEASANT DALE, HAMPSHIRE CO. 
For Month of July, 1890. 


Weather mostly dry and very hot. Corn short and needing 
rain. Wheat is harvested and proves rather a surprise to our 
farmers. When they began to harvest they found the crop 
about three-fourths instead of one-fourth. Oats not filled, 
about one half crop. Hay crop good and mostly harvested in 
good condition. Condition good; no disease reported. Market 
for cattle very flat. Large horses in demand. Sheep active and 
high. Swine active, Poultry market good. Hope to report some 
new enterprise soon, 

J. W. Cantar. 


% 


REPORT OF GEO. T. EGBERT—-RAVEN’S EYE, FAYETTE Co. 
For the Month of July, 1890. 


Weather, frequent showers, in consequence of which harvest 
has been delayed. Hay crop good. Pasture getting short. Corn 
looking well. Oats almost a failure. Fruit crop in this section a 
complete failure. Live stock in good condition, but with the ex- 
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eee of sheep, there is no demand; the latter are scarce and 
high. 


£ Grorar T. Eapert. 


REPORT OF W. G@. AND M. C, RILEY-—ELK CITY, BARBOUR Co. 
For Month of July, 1890. 


Weather warm and dry; two or three very light showers. Corn 
looks well, but it must have rain soon or it won’t amount to much. 
Wheat is thrashing out about half crop. Oats about half crop. 
Too dry for buckwheat. Hay very good. Pasture drying up. 
Condition of stock good. Market for horses and cattle dull. Sheep — 
are good; ho disease among them. Stock raising is our prin- 
cipal industry. We don’t grow enough grain for home use. 
The farmers liked the instructions delivered by Mr. Johnson, at 
Phillipi, during the institute. 

W.G. & M. C. Riney. 


REPORT OF S. R. HANEN—GLEN EASTON, MARSHALL Co. 
For Month of July, 1890 


Weather warm and dry. Fall of rain very limited. Wheat 
not filled, about 50 per cent. Corn suffering from drought, per-- 
haps 75 per cent. Oats 75 per cent. Grass good, 100 per cent. 
Wruit almost an entire failure, not more than 20 per cent. Pota- 
toes not good, about 45 per cent. Stock in good condition, some 
pinkeye reported in the northern end of the county. Some cholera 
among the poultry. Market good. The B. & O. Railroad is 


grading for large shops and round houses at Benwood. 
8. R. Hanen. 


REPORT OF SAMUEL A. HCUSTON—-PICKAWAY, MONROE CO. 
For the Month of July, 1899. 


Weather very dry. Onehalf crop of corn. Wheat 60 percent. 
Grass 90 per cent. Fruit very little. All stock have done well 
—no disease. Market low. One creamery. Stock raising. 

SamuEL A. Houston. 


REPORT OF R. A. ALEXANDER—CHARLESTOWN, JEFFERSON CO. 
for the Month of July, 1890. 


Moderate rains. We will have a very fair crop of corn. The wheat 
turning out from the machines fairly well; quality good. Live 
stock in fine condition, with moderate prices. We are trying to 
extend our town by selling stock in a land company, and hope to 


252 
bring enterprises. Wheat, corn and cattle. Our farmers are oo- 


ing largely into sheep this at finding them very profitable. 
R. A. ALEXANDER. 


REPORT OF A. W. WESTFALL—AUBURN, RITCHIE Co. 
For Month of July, 1890. 


Weather, very little rain, no snow. Same condition as last 
report, except fruit crop, which is almost an entire failure. Con- 
dition of stock good; ordinary market. New enterprises, none. _ 


Grain aud stock raising. Hvery thing in very good condition. 
A. W. WESTFALL. 


BULLETIN NO. 40. 


OF THE 


WEST VIRGINIA 


Novicultural Experiment Station, 


AUGUST, 1890. 


I. Meteorological Report for August. 


II. Reports of Correspondents upon Meteorology and Crops for 
August. ; 


By Joun A. Myers, Director. 


The Director does not hold himself responsible for the opinions 
of Correspondents. 


CHARLESTON : 
Moses W. DonNaLLy, PUBLIC PNINTER. 
1890, 
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REFORT OF W. C. KISEN—FRANKLIN, PENDLETON 00., W. VA. 
For Month of August, 1890. 


Weather warm and dry. Very little rain. Frost on the 25th. 
No damage done. Corn.not more than half a crop. Wheat half crop 
Oats medium. No barley. Buckwheat not harvested, but will 
be short. Grass good. Fruit a failure. Cattle in fine condition, 
but no market for them. Horses, good condition, prices low. 
Sheep, condition and prices good. Swine scarce. Poultry not 
doing well. No new enterprises being developed. The princi- 
pal farming industries are raising cattle, sheep and horses. Noth- 
ing else can be made profitable without a railroad running through 
the county, which we have not. 


REPORT OF A. W. WESTFALL—AUBURN, RITCHIE CO., W. VA. 
Lor Month of August, 1890. 


Weather changeable. Plenty of rain for vegetation. Ovorn 
about three-quarter crop. Wheat one half an average crop. 
Fruit almost an entire failure. Stock generally in good condition. 
Market good, especialiy sheep and poultry, no disease attacking 
them. No new enterprises being developed, but there are a num- 
ber that could be prefitably carried on in this county. Stock and 
grain raising are the principal farming industries. Everything 
except grains and fruits in fair condition. 


REPORT OF J. W, CARTER—PLEASANT DALE, HAMPSHIRE CO., W. VA. 
For the Month of August, 1890. 


Temperature above the average. Mostly dry. 

Corn promises about one-half crop. Buckwheat the same. 
Fruit a failure. Should frost be late buckwheat may make three- 
fourths crop. Wheat is being threshed and yields about as re- 
ported for last month. Condition of live stock good. Market for 
cattle flat. Large good horses bring good prices. Sheep high and 
scarce. Swine and poultry command good prices. No new en- 
terprises being develeped. 


REPORT OF W. A. MORGAN—SHEPHERDSTOWN, JEFFERSON CO., W. VA. 
For Month of August, 1890. 


Unusually wet, with frequent heavy washing rains. Much cold, 
cloudy weather. Corn growing finely and promising a heavy 
yield. Very little in the way of fruitof any description. Wheat 
on low ground inferior in quality and yield to that growa on high 
or rolling land. Live stock healthy and in good order, there be- 
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ing fine grass and pasture. Market fair to good. Stock, cattle 
and sheep in good demand at fair prices. Morgan Grove Agri- 
cultural and Mechanical Association growing rapidly in impor- 
tance. The principal farming industries are wheat, corn, oats, 
potatoes and hay. Fruit marketing and dairying more profitable. 
Farmers much encouraged at the prospect of better prices. But 
fear the passage of the McKinley tariff bill. 


REPORT OF R. A. ALEXANDER—CHARLESTOWN, JEFFERSON ©O., W. VA. 
For the Month of August, 1890. 


Rather dry first of month, but have been having fine rains 

Jately. Corn very fine. Wheat where it was not struck by hail 
is turning out very well and the quality is good.! Live stock in 
fine condition and market: good. The new enterprise is to boom 
Charlestown and Shenandoah Junctions. The. principal farming 
industries are wheat, corn, cattle and sheep. Since the effort to 
boom this section, iron has been found in large quantities and 
good quality. : 


REPORT OF S. A. HOUSTON—PICKAWAY, MONROE CO., W. VA: 
For Month of August, 1890. 


Weathery very very,dry. Corn one-half crop. Oats one-third 
crop. Hay good, Pasture burnt up in many sections of the 
county. Rather seasonable in others. Very little fruit of any 
kind. Condition of live stock good up to this time. No disease 
among them. Market about as last year at this time. Our 
creamery has been established. Stock raising is the principal 
farming industry. All farmers have come to the conclusion that 
there will have to be a great change of some character before 
farming can be made to pay. 


REPORT OF M. L. BRYTE—-BRUCETON MILLS, PRESTON CO., W. VA. 
For the Month of August, 1890. 


Much rain during the month. Streams full; roads washed. 
Never knew a greater rainfall during August. Corn good gene- 
rally, large acreage, best prospects for several yeare. Wheat not 
a full crop, but better than farmers thought it would be—yield 
better. Appearances indicate an enormous crop ot buckwheat. 
Oats almost a failure. Grass good. Hay plenty. Condition of 
live stock very good generally, no diseases. Market for cattle me- 
dium ; for sheep good. But few sheep unsold in the county. No 
new enterprises being developed, but the creamery at Terra Alta 
which is about comp!eted. The principal farming industries are 
stock of all kinds. Wheat, corn, oats, grass and buckwheat profi- 
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tably raised. Creameries could be profitably introduced. The 
continued wet weather injured the wheat and oats. Wheat is 
‘orb much better than farmers anticipated. Pasture excel- 
ent. ; 


REPORT OF GRORGE T. } GBE’T—-RAVEN'S EYE, FAYETTE CO., W. VA. 
For the Month of August, 1890. 


Frequent showers of rain. Frost on 24th instant. Buckwheat 
promising. Cornfair. Vall pasture much improved by late rains. 
Fruit crop an entire failure. Condition of live stock good. No 
demand except for sheep, which are scarce and high. No new 
enterprises being developed. Stock raising is the principal farm- 
ing industry. 


KEPORT OF ADAM FISHER—MOOREFIELD, HARDY CO., W. VA. 
For the Month of August. 


A little rain has fallen in the last two weeks. The corn crop 
will average twenty-five bushels per acre in the valleys, but on 
the hills will be very light. Oats less than half acrop. Wheat 
about one-third. Grass crop unprecedented. Live stock in good 
condition. Sheepin demand. Hogs unusually dull. Some in- 
quiry for cattle. Some strangles among horses. No new enter- 
prises being developed. The principal farming industries are 
grain and stock raising. Fruit an entire failure. Potatoes sell- 
ing at 75 cents per bushel. 


REPORT OF J. P, HALE—-CHARLESTON, KANAWHA CO., W. VA. 
For Month of August, 1890. 


Usual summer temperature. More than average rain fall. Oorn 
crop will be less than usual on account of late planting and too 
much wet weather for working. Wheat crop three-quarters crop. 
Oats about 90 per cent. Barley and buckwheat none raised. 
Grass above average. Fruit nearly a tailure. Live stock condi- 
tion very good. Average market. No new enterprise being de- 
veloped. It is believed that Alfalfa or Mexican clover would do 
well here, but it has not been tried. 
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REPORT OF GEO. T. EGBERT. 
Raven’s Eys, Fayette Co., W. Va. 
For Month of September, 1890. 


Have had frequent rains during the month. Corn up to the 
average. Buckwheat fair. Grass excellent. Delay in frost has 
allowed corn to mature. Condition of live stock good. Market 
for cattle slightly improved, although the supply is far in excess 
of demand. Sheep scarce and high. No new enterprises being 
developed. 


REPORT OF J. P. HALE. 
CHarLeston, Kanawha Co., W. Va. 
For Month of September, 1890. 


Weather pleasant and seasonable. Rainfall a little more than 
average. Nosnow. Corn crop less than usual on account of late 
planting and too much wet weather for working. Wheat about 
three-quarter crop . Oats about ninety per cent. Barley and 
buckwheat none raised. Grass above average. Fruit nearly a 
failure. Condition of live stock about average. Market about 
average. No new enterprises being developed. It is believed 
eae Alfalfa or Mexican clover would do well here but has not been 
tried. 


REPORT OF s. A. HOUSTON. 
Proxaway, Monrog Oo., W. Va. 
For Month of September, 1890. 


Weather very dry, only one decent shower. Condition of corn 
one half crop. Wheat one-half crop. Grass in some parts of 
county burnt up. Oats one-third crop. No fruit. No barley 
raised. Buckwheat very much injured. Stock not as fat as usual 
at this season; troubled to some extent by horn fly. Market 
low. Creamery and Improved Mills are the new enterprises here. 
The principal farming industry is stock raising. It does not pay 
to raise a surplus of any crop at present prices. 
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REPORT OF KUGENE BAKER. 
LeEtown, JEFFERSON Co., W. Va. 


For the Month of September, 1890. 


Weather cool with slight rain. Corn not up to the average. 
Wheat about average. Grass looking well. Began seeding wheat, 
about September 2\st and cutting corn at the same time. Very 
few apples. grapes or pears. No peaches. All kinds of stock 
looking fairly well and seem to bein healthy condition. Market 
slow. A canning factory about to be established and the ore beds 
are scon to be worked, are the new enferprises being developed. 
The principal farming industries are grain and stock raising, 
creameries, Canning factories ard the raising of tobacco. Our 
county fair showed an increase in machinery, live stock and farm 
products. 


REPORT OF W. E. KISEN. 


FRANKLIN, PENDLETON, Co., W. Va. 


For the Month of September, 1890. 


The weather has been fine, with plenty of rain. Corn one-half 
crop. Wheat one-half crop.- Oats light. Buckwheat light, not 
more than one-half crop. Grass good. above average. Fruit entire 
failure. Cattle in good condition, prices low. Horses in good 
condition, no demand. Sheep, prices good. Swine scarce and 
high. Poultry scarce. No new enterprises, but there is 4 com- 
pany now being organized to boom thecounty. Stock raising the 
principal farming industry. 


RKPORT OF R. A. ALEXANDER. 
CHARLESTOWN, JEFFERSON Co., W. Va. 


For Month of September, 188%. 


Weather moderate. Corn, wheat and grass very good. Live 
stock in fine condition. Market fair. The Land Improvement 
Company is the only new enterprise being developed. Wheat 
and corn are the principal farming industries. and IJ think our 
county as wel] adapted for raising tobacco as Lancaster county, 
Pennsylvania. if the farmers can be induced to try the exper- 
ment. 


REPORT OF LEK H. MOLER. 
Mouer’s, Jefferson Oo., W. Va. 


For Month of September, 1890. 


Condition of weather wet and murky. More than one-half 


/ 
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the time have had rainfall. Corn fair, average crop. Wheat not 
up to average yield. Fall pasturage in excellent condition. Cat- 
tle, &c., in prime condition, except distemper in mild form in cer- 
tain localities among the horses. Some little demand for cattle 
and horses. Sheep scarce and in demand. The principal! farm- 
ing industries are wheat and corn. 


REPORT OF ADAM FISHER. 
MooreFIELD, Hardy Co., W. Va. 
For the Month of September, 1890. 


Condition of the weather warm and rainy. Corn about balf 
crop, say twenty five bushels per acre on river bottom; hills very 
little. Oats light. Hay abundant and good. Fruit none. Con- 
dition of stock good. Sheep in demand Other stock dull. No 
diseases among them. A large tannery will be built near Moore- 
field at once. It is the only new enterprise. The principal farm- 
ing industries are corn, hay and stock raising. 


REPORT OF 8. R. HANEN. 
GLEN Haston, MarsHALL Co., W. Va. 
For Month of September, 1890 


Weather bad, Unfavorable for work. Exvessive rainfall for 
September. Oorn about 65 per cent. Droughts in July, dama- 
aged by wind in August and rainin September. No wheat sowel 
yet. Fruit crop entire failure. Grass abundant. Oondition of 
live stock good generally. Sheep in demand with good prices 
offered. Horsesfair price Swine fair, average price. Cattle, 
thrifty, but prices low. The principal farming industries are in 
raising corn, wheat, oats and hay. 


REPORT OF W. A. MORGAN. 
SHEPHERDSTOWN, JEFFERSON Co., W. Va. 


For the month of September, 1890. 

The weather has been unusually warm with frequent rains. 
The corn is now being cut. It shows a good crop from the ap- 
pearance in the field; it seems to be well matured and stand well 
in the shocks. Live stock in good condition. The market for 
cattle and hogs good, and for sheep too, bat supply is insufficient 
to demand. Pasture in fine condition. The old ‘ Shanondale 
Springs,” a watering place, has been rebuilt recently as a summer 
resort. The only enterprise developed since last report. Wheat, 
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corn, oats and potatoes, &c , are the principal farming industries, 
and the prices are better than usual. Farmers feel encouraged 
at the prospect of better prices and better legislation for them in 
the future. 


REPORT OF J. W. CARTER. 
Pieasant Datz, Hampshire Co., W. Va. 
For the Month of September, 1890. 


Weather seasonable. Quantity of rain above average. Quite 
warm. No frost yet. Corn well matured. About one-half crop. 
Buckwheat will make about three-quarter crop Pasture good. 
Condition of live stock good. Some poultry have cholera. Market 
good for large horses. Oattle duil. Sheep scarce and high. Swine 
active. Poultry brings good prices. The building of a large Rol- 
ler Flouring Mill, Sash Factory and Woolen Mill at Romney is 
now being contemplated by the Romney Land Improvement Com- 
pany. 


REPORT OF A. W. WESTFALL. 
Avusurn, Ritchie Co., W. Va. 
For Month of September, 1890. 


A great dea! of rain fell during the month. Corn in a much 
better condition than was expected a month ago. Buckwheat 
almost an entire failure. Grass good. Fruit in a bad condition. 
Stock of all kinds in a fair condition. No diseases attacking them. 
Market good for horses, sheep and poultry. Market for swine fair, 
but not as good as this time last year. The new enterprises be- 
ing developed in our county are lumber and oil business. The 
principal farming industries are grain and stock raising. In short 
the county is in as good condition as could be expected. 


Byllefin No/ 12. 


OF THE 


eerie EOC PANT AC 


Noicultural Kxperiment Station. 


MORGANTOWN, W. VA. 


THE CANADA THISTLE. 


CG bs SMILTESPAUGH}M:.D, 
Botanist and Microscopist. 


JOHN A. MYERS, Ph. VD. 


Director. . 


DECEMBER, 1890. 


CHARLESTON, W. VA. 
Moses W. Donnally, Public Printer. 
1891 


BOARD OF REGENTS OF THE WEST VIRGINIA 


District ‘ 


mH 
el ON SRS oh le 


= 
i) 


= 
Go 


UNIVERSITY, 


Name of Regent 


J. B. SOMMERVILLE, 
CLARENCE L. SMITH, 
PEREGRIN HAYES, 

D. D. JOHNSON, 

JOHN G. SCHILLING, 
EDWARD. A. BENNETT, 
WIRT A. FRENCH, 

M. ]. KESTER, 

J. F. BROWN, 


THOS. J. FARNSWORTH, 


JOSEPH MORELAND, 
JOHN A. ROBINSON, 
DR. W. W. BROWN, 


P. O. Address. 


Wheeling. 
Fairmont. 
Glenville. 
Long Reach. 
Spencer. 
Huntington. 
Princeton. 
Union. 
Charleston. 
Buckhannon. 
Morgantown. 
Patterson’s Depot. 
Kabletown. 


MEMBERS OF THE STATION COMMITTEE 


JOHN A. ROBINSON, 
JOSEPH MORELAND, 


PRESIDENT OF 


Beovh AWN Rss iD» 


THE UNIVERSITY. 


STATION STAFF. 


JOHN A. MYERS. Pa. D!, 


CELAS.E2 


MILLSPAUGH, M. D., 


POLIT Ts [ape ROODE, Pu. DS 
Di TOMNSONS (A, MM.) 
A. D. HOPKINS, 


SUSIE:V. MAYERS, 


JOFIN’*G: SCHILLING: 
THOS?) FANS WOREr 
DR. W. W. BROWN. 


TREASURER. 


JOHN I. HARVEY. 


Director. 


Botanist and Microscopist. 


Chemist. 
Agriculturist. 


: Spl Agt. Entomology. 
Stenographer and Book-keeper. 


e 
Cc. F. MILLSPAUGH, PHOTO, 


COATN ALD ALD SESS ES Sr eat 
(One Year’s Growth. ) 


THE CANADA THISTLE. 


(Cnicus Arvensis (L) Hoffm.) 
' i 

There is probably no weed in the United States that attracts more 
fully the attention of the agriculturist, oris looked upon withso much 
disgust by him, as this miserable Europeanimmigrant ; which came 
to our shores early in the history of their civilization, and has made 
itself so much at home. 

The anxiety so strongly felt in this State on its account, is rightly 
exercised ; for there is no greater vegetable bane to the lands, nor 
one harder to be rid of once it gains a rooting. This anxiety has 
already led:to the mistaking of several of.our less injurious weeds 
for this species, and gives impetus to a careful consideration of the 
plant at our hands. I am gratified to be able to say, that upon my 
many trips about the State, two stock$ only of this vile weed 
have been met with(these were immediately destroyed)—proving that 
our task of keeping it entirely out is not a great one, and needs but 
a little knowledge of its character, and watchfulness over our fields, 
to crown with success. It is to the present scarcity of this plant 
that this special bulletin is due, recognizing as we do that more 
than ever in this instance the old saying about the timely stitch and 
its results is true. 

The Canada Thistle is so widely different from any other growing 
here, that once seen and observed it need. never after be mistaken. 
Its slender, rigidly erect stem, branching only near the top; its long 
and narrow prickly leaves; its numerous and small rose purple 
flower heads; and its extensively creeping roots, serve as characters 
not to be seen in any other form to which the name thistle might be 
applied. In the reproduction of the photograph here given, the 
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plant is reduced three times, and represents about one-third of the , 
whole stem from which it was originally broken. The thistle thus 
grows from 2 to 3% feet tall. 

While in Randolph County making inquiries concerning this 
weed, two plants were pointed out to me as the Canada Thistle 
neither of which bore the least likeness to it. One of these plants 
was the Teasle, (Dipsacus sylvestris, Mill), a stout prickly stemed 
plant, having a few long-spined, dense heads about two or four 
inches long. This plant is another European gratuity for which we 
return no thanks; although it is probably our fault that it is with us, 
it having been brought here and cultivated that its heads might fur- 
nish cheap instruments for carding wool. This species has become 
a pernicious weed along road sides and waste places, where it grows 
plentifully throughout most portions of the state. The Teasle is 
easy to eradicate; cutting and burning before the seeds mature will 
soon remove it entirely from the land. 

The other weed shown me as the Canada Thistle was the Blue- 
weed or Blue Thistle, (Zchium vulgare, L.,) still another European 
tramp, which however bears no resemblance to the thistle, but 
which should by all means be as rigidly rooted out and as carefully = 
destroyed. The Blue-weed may be known by its reddish-purple or 
brilliant blue flowers arranged in small close groups upon one side 
of each of the numerous branches. This plant grows in clumps 
about two feet high, and is entirely covered with bristly hairs, not 
prickles like in the thistles. 

One other true thistle has often been mistaken for the Canada 
Thistle in’this State, especially as (in the localities where I have 
, heard it spoken of) it is of rather recent appearance. This is the 
Virginia Thistle, (Cnicus Virginianus, Pursh.,) readily recognized 
from the Canada Thistle by its large heads which tip the ends of long 
and naked branches, branchlets or probably peduncles, and its lar- 
ger leaves being closely woolly beneath. 

In drawing distinctions thus carefully, I do so to identify the 
Canada Thistle in such a manner that the agriculturist, may with a 
little observation, distinguish it; not meaning but that it is best to 
as fully destroy each and every one of the plants mentioned, as all 
are veritable pests, and should be as carefully exterminated as the 
Canada Thistle itself. 


The life history of the Canada Thistle may be summarized as fol- 
lows: 

The seed, on germinating the first year, throws up a luxurious ro- 
sette of softly green leaves which clings closely to the soil or sod; 
no upright growth being produced. This and its enlargement rep: 
resents one full seasons’ growth» [See plate 9. ] 

The second year a new and more vigorous crown is added to this 
rosette, and from the center of this one or more lusty stems spring 
with a business-like mein. These stems throw off numerous leaves 
below and leafy branches above, which in due time put forth a pro- 
fusion of flower heads in which the seed are rapidly matured. Here 
let me remark in italics: Mever trust a weed of this family after cut- 
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ting tt down when in flower, for it will more frequently than otherwise 
ripen its seed sufficiently after cutting to reproduce. Burn tt every 


time! 

Close observation, however, reveals immediately that this is not 
all of the growth of the second year. While upon the surface of the 
ground a great show is being made of stem, leaf, and flower, ‘a se- 
cret mission is accomplished below; a mission dark and threaten- 
ing to our peace, for the roots are forming new rosettes at little 
distances from the parent plant, similar and complete as did the 
seed the first year. These, if left to grow, will progress next year 
causing trouble upon trouble with never ceasing multiplication. 

Now, having a knowledge of all this, what is the best method for 
eradication to be employed in West Virginia, where the plants are 
now few and amenable to treatment? : 

Cut down and uproot carefully, every plant that bears any resem- 
blance whatsoever to the picture in this bulletin, and burn it 
directly upon the spot it grows. The larger the fire, the better, it 
would be more profitable to use a barn or two for fuel than to 
allow this weed to grow and mature its seed. ; 

Watch this spot the following season, look for the green prickly 
rosettes, if they appear turn them out carefully, and thoroughly, 
with a fork, hand-pick every rootlet in the earth so turned, and 
build another fire for them. Leave not so much asa fibre in the 
ground, and your labor will be repaid an hundred fold by complete 
rest on account of this weed in the future. 


If at any time you desire information upon any plant of your farm 
or disease affecting the same, we will answer as fully as possible 
within our knowledge any questions you may see fit to address us 
either by letter or in person. In questioning. us concerning a plant 
or disease, it is necessary however to send us a specimen of the 
same when possible, that no confusion as to species’ or misunder- 
standing of your description may arise. To do this wrap the green 
plant up in a whole newspaper and mail it to us. Postage rate one 
cent for two ounces. : 

It is my intention to issue during the coming season a complete 
account of the weeds of this State. To doso intelligently and hon- 
estly, I need the help of every West Virginian Agriculturalist who 
reads this article. JI am only one man and can not conscientiously 
cover the whole State. I therefore ask you, for the benefit of your 
farms, to assist be by answering in pencil the question upon the last 
sheet of this bulletin, tearing the page out afterward and mailing to 
the West Virginia Agricultural Experiment Station, Morgantown, 
W. Va. : ; 

By doing this now, while, as I hope, you are interested in the 
subject, you will recive in return through the bulletins of this Sta- 
tion, the benefit of your neighbor’s observations throughout the 


State. ’ 
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' 1. What are the worst weeds upon your farm and roadsides. .. 


Write them in the order of their badness, beginning with the worst. 
When you mention one weed under two or more names, put all these 
_names in brackets, as I have done under the 7th question. 
2. Have you seen the Canada Thistle in the State; ifso, where, 
Me IMEI RISEN GALE We natn as, be nae Pk acs Oh ea en sb aw eee 
3. What do you do with your weed crop? Do you cut them? 
When? -Do you compost them? How? or do you burn them?... 


4. Do you ever use any chemical or other remedies against: 
weed growth? If so, what and for what weeds?.. 


5. Do you consider any of your weeds good fodder, if so, which 
Baie tor Walat AMImIalSlS i. dio N ee eae tes 

6. Have any new weeds come to your farm lately? If so, 
please cescribe them carefully, giving the name you know them by 


7. Please draw a pencil mark through each of the following 
weeds that are now on your farm. 

Burdock, Mullin, (Butter and Eggs, Toad Flax, Jacobs’ Ladder) 
Pig Weed, Rag weed, Worm Wood, Shepherds’ Purse, (Soap 
Wort, Bouncing Bet) Corn Cockle, (Evening Primrose, Wild Beet) 
Wild Carrot, Cows’ Bane, Common Elder, Teasle, Iron Weed, 
(Queen of the Meadow, Quill Wort) White Top, Godden Rod, Clot 
or Cockle Burr, Spanish Needles, Dogs’ Fennel, (Yarrow, Muillefoil) 
Oxe-eye Daisy, Fire Weed, Common Thistle, Virginia Thistle, Tall 
Thistle, Sow Thistle, Common Plantain, Rib-wort Plantain 
(Viper’s Bugloss, Blue Devils, Blue Thistle) Beggar’s Lice, Bind 
Weed, Wild Sweet Potato, (Jimson Weed, Jamestown Weed, 
Stink Weed) Horse Nettle, Indian Hemp, ‘ (Dogs’-bane, 
Wild Cotton) Poke Root, Milk Weed, Bitter Dock, Skunk Cabbage, 
Field Garlic, (Broom Sedge, Nut Grass) Cheat-grass, Chess. 

In cases where you do not know what plant is meant by the 
name here given, please draw a circle around that name. 

8. What plants of your farm or woods do you use for family med- 
jemec sand tor what amienter hy oe es i ete ciareieree ole le Fa BY ewig al 
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THE CREAMERY INDUSTRY, 


The conditions under which we are attempting to develop the 
creamery industry in this State, are different from those existing in 
the sections of the country, in which the bulk of the published work 
upon this branch of industry has been done. 

Our experience leads us to disagree in several particulars with ac- 
cepted ideas promulgated by competent authorities upon the best 
methods of handling milk and ctéam for the manufacture of butter. 
We are quite clear that some of the principles promulgated by our 
friends further north, and generally accepted as true, are not the 
most applicable in this latitude and farther south. We have not 
concerned ourselves with the manufacture of cheese, with the con- 
centration and canning of milk, nor with the utilization of any of the 
by-products. Our skim-milk goes for feed, and our cream is either 
disposed of as cream, or as butter. The energies of the Station in 
this investigation have been concentrated upon the problems of 
handling milk and cream, so as to make the butter business profita- 
ble to the farmer. 

Klsewhere, much attention has been given to the raising of cream, 
and to the care with which milk should be handled before going to 
the churn, and to the vessels, whatever their character may be, for 
raising the cream and for skiming,it. 

According to those pursuing what I may term the old plan, the 
milk must be subjected to the most careful treatment. Where milk 
must be kept for hours for the cream to rise, the danger of its be- 
coming contaminated.is correspondingly increased. I apprehend, 
that too much stress has not been laid upon the necessity of having 
all vessels containing the milk scrupulously clean. The air, room, 
water, and everything near where the milk is kept, should under 
that system, receive careful attention, and be freed from every con- 
taminating influence. 

‘The effect of temperature upon milk is felt in three directions: 

ist In the ratio of skimming, or the extent.to which the total 
butter fat in the milk is secured in the cream. 

and. In the volume per cent. of the cream. or the relation that 
the volume of cream bears to the volume of milk. 

3rd _ Inthe composition, or fat content of the cream. 

In regard to the first, the ratio appears to become greater as the 
temperature is higher. In regard to the second, the per cent. is 
greater as the temperature is lower, and as regards the third, the 
per cent. is greater as the time is lon er. Then, the questions of 
the character of the vessels in which the milk is kept; the agitation 
that the milk receives; the food of the cattle,. the breed of the cat- 
tlé, and many other conditions enter into the question which it is 
not necessary for me to discuss at length, as those particularly in- 
terested in this form of dairying have given it ample attention. 

The cream by this system may be skimmed by what is known as 
“the deep-setting process, or by the shallow setting process. Under 
the head of deep setting process, there are numerous forms of pat- 


ent vessels intended to facilitate the rising of the cream and the re- 
moval of the milk and cream from the jars, and to regulate the tem- 
perature so as to secure the most favorable conditions for obtaining 
all of the cream from the milk. Among the deep setting systems, 
I may mention The Cooley Creamer, The Haney Patent Cream 
Setter, Common Sense Cream Setter, Crescent Creamery and Re- 
frigerator, Excelsior Cooling Vat, Moseley’s Occident Creamery and 
Stoddard Creamery. The cans are generally about 8 inches in di- 
ameter and from 18 to 20 inches in-height, usually with a glass win- 
dow or some device upon the side which carries a scale in inches 
and fractions to facilitate the determination of the quantity of cream 
raised. The Cooley system entirely submerges the can in cold 
water. The Stoddard sets the can deeper in the water than the 
milk rises upon the inside of the can. Other systems of raising 
cream by deep setting usually employ either the one or the other of 
these methods, but produce some modifications in the method of 
taking the cream from the can. 

The shallow setting system is practiced by the use of shallow tin 
pans or crocks, or occasionally wooden vessels placed in cold water, 
or cold dry air where the cream is allowed to rise, and is then 
skimmed off with a ladle or large spoon. 

Whatever the system used, it is important that the milk be placed 
in the can as soon as possible after it isdrawn from the cow, and 
should not be agitated any more than can be avoided during cool- ° 
ing. The temperature should be reduced to as near 42 degrees F. 
as possible. If the spring water will not cool the milk to at least 
48 degrees F., ice should be used. The deep, setting system is per- 
haps the more perfect, and represents the latest improvements in 
handling milk by this process. It works very satisfactorily when- 
ever ice can be had at nominal cost, or where there is abundance of 
cold water. In either case, if the temperature be not reduced suf- 
ficiently the separation of the cream is lable to be imperfect, and a 
considerable per cent. of the butter fat in the milk may not be se- 
cured. In Ohio countyin this State where it was tried upon quite a 
large scale, it proved unsatisfactory to the fanuers. Few if any of 
them preserving ice, and the springs generally not being cold 
enough in the summer to sufficiently cool the milk. 

Creameries using this system usually collect the cream at stated 
periods and pay the farmer a contract price for the cream according 
to its quality. Ifour farmers could be inducd to store ice, it would, 
no doubt be satisfactory in this section, as it is farther north. But 
we believe that in this latitude and farther south, it will be better to 
adopt another method, and rely upon the centrifuge to overcome 
the climatic difficulties, which it does most fully. 

By adopting this system, we do away with the instructions so 
minutely given in regard to handling the milk. The farmer sees 
that his milk pails and cans are kept clean and fresh, and gives 
himself no farther trouble about the milk after it is delivered fresh 
to the creamery. The creamery-man and his machinery do the rest. 
If the farmer wishes his skim-milk for domestic uses or for feeding 
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calves or pigs, he can arrange with the creamery for as much as he 


wishes. 


He delivers his milk and is paid for it by the creamery according 
to the quality and quantity of milk supplied. 

The theory of the rising of the fat globules of the cream to the sur- 
faceis very simple. Cream rises becaise the fat globules of which it is 
composed are slightly lighter than the liquid in which they are sus- 
pended. This very slight difference in weight is more marked in some 
cases than in others, probably due to the larger size of the fat glob- 
ules in some kinds of milk. The rising of the globules is retarded 
by the serum of the milk which gets stiffer and stiffer as the milk 
cools, increasing its vicosity, causing the cream to raise slower and 
slower. The effect being such that if after it is completely cooled 
the milk be well agitated, much of the cream fails to again rise to 
the surface, being detained in the body of the liquid by the: serum. 

The history of the separation of cream from skim-milk is interest- - 
ing, as showing the manner in which all of our improvements in the 
arts and sciences are brought about. The centrifuge, as is the case | 
with most great inventions, is not the result of a sudden, brilliant 
idea; but represents a growth, and is the cumulative effect of a num- 
ber of efforts to accomplish the separation of cream by mechanical 
methods. The first effect in this direction appears to have been 
made by Prof. Fuchs, of Karlsruhe,, in 1859; the method employed — 
by him being simply for testing milk. In 1864, Bayern Antonin 
Prandtl devised the centrifugal method which consisted of an 


PRANDTL’S CENTRIFUGE OF 1864. 


upright shaft to which arms. were attached, upon which buckets 


containing the milk could be swung. This shaft attached to proper \ 
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machinery, and made to revolve at great speed caused the buckets to 
swing out at right angles, and the centrifugal force in turn caused the 
cream to rise upon the milk in the buckets, enabling it to be skimm- 
ed off by means of a ladel. By running this machine about 400° 
revolutions per minute, the cream could be made to rise quite per- 
fectly in from 15 to 18 minutes, and by continuing the operation 
still farther, the cream -assumed a thick constit. ence tasting some- 
what like butter[. ) # 

No further developments in this line appear to have been made 
until about 1872, when Prof. Moser, of Vienna, at the Dairy Expo- 
sition in that city exhibited a model for the separation of cream by 
centrifugal force. ‘This machine was somewhat elaborated by Le- 
feldt, and constructed for handling milk upon a- large scale; being 
exhibited at the Agricultural Exposition of Bremen in 1874. Lefeldt, 
instead of swinging buckets as Prandtl did, caused metalic cylinders to 
be attached to the revolving axis. This, however, did not have any 
practical result so far as its influenae upon the dairy industry was 
concerned. In 1875, Prandtl] brought out an improvement, which 
provided for the continual skimming of milk by centrifugal action. 

This, like the earher invention, produced no practical results. W. 
Lefeldt, of Schceningen overcame in 1876 some of the dificulties ex- 
isting in previous machines, and succeeded in devising a practical 
machine applicable to the rapid separation of milk and cream. The 
Lefeldt machine may be considered the original model from which 
various forms of centrifuges now in use are derived by effecting 
modifications. It consisted of an iron cylinder driven by steam 
power at a high speed, into which milk was delivered through an 
opening in the center at the top. The drum was provided with 
proper arrangements for enabling it to run evenly upon a small axis 
or point of support. _ By causing the cylinder to revolve at a speed 
of from 800 to 1,000 revolutions per minute, the milk in the cylir- 
der is made to stand upon the outside rim in bands corresponding to 
the Molkerewesen S. 344 specific gravity of the milk; the cream 
which is lighter, forming the band next to the center of the cylinder, 
while the skim-milk which is the heavier, takes position nearest 
the outs de of the cylinder. This is the principle upon which all 
of the centrifugal machines act. The more rapidly the machine re- 
volves, the more perfect the separation. After running this ma- 
chine for some time in order to complete the separation, it was dis- 
connected from the engine, and the cylinder allowed to come toa 
standstill, when the skim-milk would settle to the bottom of the 
cylinder, and the cream, as the motion checks, will settle to the cen- 
ter and rise to the top. By syphoning off the skim milk, the cream 
is left in the bottom of the drum, from which it could be rinsed out 
either by water or skim-milk. The machine required at least an 
hour to separate 100 quarts of milk, and presented the difficulty that 
it had to be stopped and emptied every time it was full and the sep- 
aration completed. 


{Dingler Poly technisches Journal Bd. 174;S. 149, 
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In 1877 Lefeldt devised an arrangement by which the cream 
could be separated while the machine was in motion. The cream 
was skimmed off by introducing a tube in such a_ position that it 
would reach the cream as it was separated and rose in the drum. 
The capacity of this machine was sufficient to lead to its introduc- 
tion into the first organized creamery at Kiel in 1877, the milk be- 
ing collected from a number of small farmers at some distance from 
Kiel and brought to the creamery, which provided the city with a'sup- 
ply of pure milk and butter, and might be considered the first 
creamery organized for the separation of cream by means of centrifu- 
gal force. 

It was still necessary to stop the machine to remove the skim- 
milk, and while a great advance in the application of centrifugal 
force to the separation of cream had been made, still many defects 
were apparent. Various improvements were then introduced into 
the centrifuge, and in 1879 DeLaval brought out what he called a 
separator, which is now in general use in the creameries of the 
country, being more or less modified and improved by recent inven- 
tions. . 

Fig. 2 represents the DeLaval separator, which is driven by a 
band connected with a pulley run by an engine. The speed of 
these machines has been increased from a few hundred at first to 
several thousand revolutions per minute. The bowl of the DeLaval 
separator are tested to 10,000 revolutions per minute, and all of the 
“separators in the market have their bowls or cylinders tested to a 
very high speed before they are sent from the factory. The cen-~ 
trifugal force at these high rates of revolution becomes so great that 
it is dangerous to run the machines beyond the speed to which they 
are tested. Serious damage in several cases has been brought 
about by persons running them beyond the proper speed and caus- 
ing the bowl to burst. Those not familiar with running these ma- 
chines should not attempt it without having some facilities for de- 
termining the speed at which they are being driven. 

The pressure upon a twelve inch bowl running full of milk at 
7,000 revolutions per minute is enormous, amounting to 21,000 
pounds to a square inch of cross section. The weight, or tendency 
of one ounce of metal within the bowl to fly from the center is 562 
pounds or over one-fourth of aton. The constant tendency to tear 
a wing weighing two ounces from the soldering would consequently 
be over one-half ton. By a law of mechanics, the centrifugal force 
increases as the square of the speed. Thus, at 10,000 revolutions, 
the pressure would be fully double that at 7,000. 

At 100,000 per minute, if the distance traveled by the bowl could 
be drawn out in a straight line, it would be more than six miles a 
minute. The best cast iron free from flaws would burst at a speed 
of about 6,000 revolutions per minute. Malleable iron at a little 
higher speed ; but the cast steel of which the bowls in the De Laval 
separator are made have the tested tensile strength of 42,000 pounds 
or twenty-one tons per square inch: It is not surprising, therefore, 
that great damage is done when the creamery man is so foolish as 


8 


\ r 1 er 


to run the separator at a speed of over 10,000 revolutions per min- 
‘ute. We have run our separator up to a speed of about 9,000 rev- > 
olutions per minute totest it ; but in ordinary operations it is run at 
6,000 to 7,000 per minute. 

There are inthis country at present two prominent machines which 
we will explain in this connection, as the majority of the farmers 
in this State are unfamiliar with the principles upon which they act. 


The cut represents a section of the De Laval Separator, and we are 


SECTION OF THE De Lava SEPARATOR. 


looking at it as a person would look at the flat side of an apple cut 


in halves. ‘‘A” is the bowl of the separator supported by a spindle 
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«‘E” which is set in motion by a pulley “Kin which a belt, driven 
- by steam or horse power, runs. The bowl is supported upon two 
narrow steel points at ‘‘w” which reduces the friction toa minimum. 
“B” is the iron support for the machine. <«S” and «‘N” are oil 
cups. The milk is delivered through the tube ‘‘b” and flows into 
a little bowl ‘‘d” from which it passes out into the large bowl ‘«A” 
through an opening not shown inthe cut. <“C” and “D” are tin 
pans made to fit closely down over the separator bowl. <‘v” is the 
speed indicator for determining the number of revolutions per min- 
ute. After the machine has been started and attained a speed of 
over 6,000 revolutions per minute, the milk is let into the bowl 
through the cock ‘“‘b” and assumes the position in the bowl in layers 
arranged according to specific gravity. If there be any sand or dirt 
in the milk, this will be held near the outside or the bowl; then 
comes the layers of skim-milk, and lastly, next to the center of the 
bowl, comes the layer of the cream. At this rate of speed, the 
separation of ‘the milk after it passes from the bowl ‘‘d” is almost 
instantaneous. The skim-milk is forced by the centrifugal force 
through the tube ‘‘e” and out through an opening in the side of it 
at ‘‘c” where the skim-milk is caught in the pan ‘‘D” and delivered 
through the lower spout. The cream rises upon the inside of the 
bowl, and passes out through a little slit in the top of it at «‘f” into | 
the cream pan ‘‘C” and the cream is delivered from the upper spout. 
The quantity of skim-milk thrown off may be regulated by a little 
screw in the bowl at ‘‘f” which opens and closes the aperture at 
‘“c,” This machine works very perfectly and leaves little to be de- 
sired so far as the quality of the work is concerned. Several modi- 
fications of the principle of this machine have been introduced, but 
they refer principally to the method of supplying the power. This 
particular form of machine is sold by the De Laval Separator Co., 
74 Cortlandt st., New York City, or by any of their agents through- 
out the country. P.M. Sharpless, of West Chester, Pa., manufac- 
tures what he terms an ‘‘/mproved De Laval,” which is meeting with 
extensive sale in the country. The latter manufactures a steam tur- 
bine separator in which the power is applied by steam acting upon 
a small turbine wheel at the bottom of the separator stand. I have 
not seen the machine in operation and hence cannot state positively 
as to the efficiency of this form of application of power to it. The 
success of the separator depends largely upon having an unvarying 
source of power, and if left to the direct action of steam, it will be 
necessary for the steam pressure in the boiler to be maintained uni- 
form to secure the highest efficiency unless some automatic arrange- 
ment is devised for regulating the flow of milk to the separator. 


Hand Separators. 


The DeLaval Company manufactures two forms of hand ma- 
chines adapted to use of small dairymen: one an upright form 
and the other horizontal. The horizontal machine is represented 
in the above cut. Our experience with the upright machine has 
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‘been that it separates the cream satisfactorily; but the labor of 
‘turning the machine is very severe. The horizontal machine runs 
easier, and is said to do its work fully as satisfactorily. These hand 
machines will separate about 250 pounds of milk an hour. 


The Danish Weston Separators. 


The other machine prominently before the people is the ‘“Danish 
Weston,” a cut of which is herewith presented. The bowl of this 
machine is larger than that of the DeZava/ and hence does not have 
to be run at such high speed. A study of the cut will show the 
manner in which the milk is separated in the bowl by centrifugal 
force. The cream stands next to the inside of the bowl and dirt 
next to the outside; while the skim-milk stands between the dirt and 
the cream. The cream is skimmed off by means of a tube set to 
‘catch it. As it rises in the cylinder, another tube is arranged so 
that it will catch the skim-milk and carry it off in another direction. 
‘These are provided with adjustments so that the quantity of milk 
taken with the cream can be changed to suit the wishes of the 
creamery-man at will, The ‘‘Danish Weston” will separate 
‘slightly sour milk. The ‘DeLava/’ separator very soon becomes 
clogged when sour milk is run into it, and for this reason, some 
creameries prefer the ‘‘Danish Weston” machine; especially in sec- 
tions where it is difficult or impossible to collect all of the milk at 
the creamery before it has begun to sour. This machine is, how- 
ever considerably more expensive than the ‘‘DeZava/,” and skims 
mo closer. It rests with the Creamery Company to determine which 
kind of machine is best adapted toits use. The Greenbrier Cream- 
ery in this State uses the ‘‘Danish Weston” machine and I under- 
stand is very highly pleased with it. Most of the other creameries 
of the State use the ‘‘DeZLaval” or the ‘‘Sharpless Improved DeLa- 
val.” The ‘‘Danish Weston” machine can be secured through the 
Creamery Package Manufacturiag Company, 20 North Clark street, 
Chicago, or from A. H. Ried, Philadelphia. It can also be had 
through almost any of the dealers in creamery supplies. 


There is but one other separator manufactured in this country so 
far as known to us that requires our attention, and that is the 
‘“‘Backstrom,” which is a most excellent machine, and in some re- 
spects I believe it superior to either of the machines named. We 
have had one of these machines at the station here, and have been 
well pleased with it. The machine has a shelf in the bowl upon 
which the skim-milk is forced by centrifugal force, and it is there 
caught by a tube similar to the arrangement in the ‘‘Danish Wes- 
ton.” The cream passes out through an opening at the bottom of 
the bowl, and is delivered at the side of the stand. In size and ca- 
pacity, the machine is not unlike the DeZaval. At present, howev- 
er, the Backstrom Manufacturing Company of New York, which 

owns the patent, seems to be financially embarrassed, and [ believe 
there are none of the machines upon the market; a matter, I think, 
that is to be regretted, as it was the cheapest machine offered in the 
American market, and in our judgement one of the best. 
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Recently, still another advance has been made in the separation 
of cream, and it is now proposed to extract the butter from the 
milk by means of centrifugal force. The chief difference between 
‘butter and cream is that the cream consists of the butter in a very 
finely divided condition held in suspension in a certain amount of 
liquid. The process of churning as ordinarily practiced causes the 
‘globules of fat in the cream to unite and form larger masses, so that 
most of the liquid can be drained off from them. Granulation of 
‘butter is nothing more than the aggregation of the small fat globules 
in the cream. Formerly it was supposed that in order to accom- 
plish this, it was necessary to have the cream undergo a slight fer- 
mentation and become acid. The work at this Station during the 
‘past year indicates that this supposition is entirely without founda- 
tion, and by employing the proper means, we can secure as excel- 
Jent a yield and as good quality of butter from sweet cream as from 
acid cream. 

The butter extractor, which represents the farthest advance in the 
manufacture of butter by machinery, is the invention of C. A. 
Johansson of Stockholm, Sweden. Few of the machines have yet 
been placed upon the market in this country, and no doubt many 
amprovements will be effected in it within the next few years; but 
the principle represents the highest advance in the handling of milk. 

A section of the machine is rep- 
resented in the cut before us. It 
will be ncticed that it is supported 
on a stand not very dissimilar from 
the stand of an ordinary separator; 
the machine being a little larger 
than the DeZaval separator. The 
machine is driven by a belt similar to 
the separator, by which the cylinder) 
‘«“A” is made to revolve at a speed 
of about 6,000 revolutions per min- 
ute. The internal construction of 
the cylinder is somewhat different 
from that of the separator. It will 
be noticed that it has an inside cyl- 
inder ‘‘B” which rises to about one- 
half the height of the larger cylin- 
der. In the inside of this cylinder, 
is a trundle wheel ‘‘C” which also 
revolves with the machine, though 
at aless rate of speed. The ma- 
chine is started, and after it attains 
the required speed, the milk is de- 
livered through the small openings 
‘‘aa” in the top, which throw the 
milk to the outside of the cylinder. 
This acting upon the principle of 
the cream separator causes the 
skim-milk to separate from the 
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cream and the skim-milk passes down through the openings ‘‘bb’” 
and escapes through the opening ‘‘H.” The cream drops into the 
inner cylinder ‘‘B” and is agitated by the trundle wheel ‘‘C;” the 
centrifugal force acting upon it causes the remainder of the liquid 
in the cream to take the outside of the cylinder, and it escapes. 
through the small openings ‘‘bb” into the skim-milk, while the but- 
ter fat in a granulated condition drops through the openings into: 
the chamber ‘‘E” where it is scooped up and carried off by the tube 
“‘F,” a small portion of the skim-milk being allowed to accompany: 
it so that it will move freely. The machine can be converted into a 
separator by withdrawing the trundle wheel; in which case, cream: 
will be delivered through the tube ‘‘F” and the skim-milk through, 
the tibe:“Hs’ 

The capacity of the machine is about 1,500 pounds of milk per 
hour. The milk may be either sweet or sour. It may be run as a 
separator and the cream kept until next day, and then as acid cream: 
run through the extractor when acid cream butter is secured, or if 
sweet cream butter is preferred, one continuous operation does the 
work. Recent improvements in the machine provide an Automatic 
Feed Regulator, an Automatic Coloring Cup, and proper facilities. 
for adjusting the quantity of color and the flow of the milk. 


Observations upon Separation of Cream for November, 7880. 


The following series of observations upon the separation of cream and churning 
were made before the butter extractor had been developed to its present stage of Sees 
fection. Weare not yet sure that the butter extractor can be successfully used in this. 
latitude without the expense of considerable ice, and we believe that the separator,. 
for many years to come, will be the machine best adapted to the use of creameries in 
this latitude and countries farther south. In pursuing the series of observations. 
, which we herewith publish, we have endeavored, so far as our time and facilities would 
' permit, to determine the conditions under which we could handle milk most econom- 

cally and eftectually, and also to determine the best methods of churning cream. 
At the end of each table of observations is given asummary indicating the most prom— 
inent points brought out by our observations. It was our expectation to continue the 
work, but circumstances over which we have had no control have forced us for the 
time being to discontinue the work, which we hope at some future time to take up and 
investigate a number of questions which this series of observations have raised in. 
our own minds, and which may occur to other investigators upon studying our work. 
We publish it in the present form, however, without reservation, as we are still un- 
certain whether we shall be able to continue it. : 


Pounds of milk 
handled........... 509} 529 640} 448) 452) 444) 455) 421 644] 448) 468) 446 
Av’rage fat con- \ 
tents (per ct.)..| 4.250} 4.105} 4.425) 4.318] 4.210) 8.956] 4.124) 4081] 3.953] 4.016] 4.020) 4.028» 


Pounds cream ’ 
obtained.........) 100} 109 130 90 92 90 92 85 125 90 93 8o> 
Specific gravity 
ORL CLEATIA ac cccss| olecvsssulivanseers: bis daudeafshusaenal acon dunce| cesta emescres | camee eel Saqzansew lecaceeste oe aeeets lageemmeres 


Pounds of skim 
milk obt’ned..| 409) 41914 510} 358} 3860) 354] 362) 3364 519} 358) 874) 857 
Specific gravity 
OR REDMON 2.0. | waveecce: [cacacoseve- |lcancetes[ curseoced essccunse| sonaeaseal wetecatee] creaesseret ter eanteelieeceses 
Fat content of 
BR LIA MAI ee Sce | vcduoncce wenencdasne| Rosaesedel Cawansserlaccacster iaamanaeestcoaseeste hncmaches 
Temp. milk du- 
ring separ’t’n 80 81 80 80 80 82 80 80 80 
Temp. of cream: 
from sepa’tor 76 77| 76% 76 76 79 76 76 76 
Temp. skim mk 
from sepe’tor 80 81 80 80 81 82 80 80 80 81 75 80) 
Speed of sepa- 


TACOV cc ccesoseress 6500] 6500] 6500} 6500) 6500} 6500) 6000} 6009} 6000) 6500! 6500} 6500) 
Time of sepa- 
ration... 35 36 38 31 30 30 31 30 38 82 82 30) 


Rate of sepa’ton 
pr hourin 1lbs..} 872.5| 884.7] 1010.5] 867 1{ 904.0! 888 0{ 880.6! 8420] 1016 8! 8400! 877.5] 8920 


15 16 18 19 20 21 22 23 25 26 277.29 30 


_—_— | —_—_. -/ ——____. 


484] 463 798} 489 457 473 451 418 932 417 446 905 825 
3.855} 4.212) 4.149} 4.186] 3991] 4.059] 4.067} 4.055] 3.947| 4.064] 4070 3.968 4,311 
r 

98 92} 7234) 100 82 79 84 70| 163% 67 80 170} 638% 


Sascmasss fib vencree/aceversnceal saseas 1.0000} 1.0060) 1.0060}...........] 1.0034] 1.0090] 1.0066] 1.0135] 1.0079 
386] 371 726] 389 368 394 370 348 768 349 330 734 261 
deaivess¥a|tdeeased | avccuscarse 1,0857| 1.0345) 10360} 1.0360] ..........] 1.0840] 1.0853} 1.0353] 1.0344] 1.0368 


78| 80 80] 84 84 86 84 84 82 85 84 86 84 
75| 76 76| 80 79 82 80 80 79 a 80 81 80 


6500] 6500] 6500} 6500] 7500] 7500} 700] 7000] 7500) 7500] 7500} 7500/7600 
34} 82) 42] 84} 2034] al ste] «=| Bal asuc} al Sol a0 


854.1| 868.11 11400! 8629] 917.2' 913.4! 949.4] 10450) 10355! 106461 1365.0 905.0 975.00 
a et LIN 


e 


Average of Observations Upon the Separation of Cream for the Month 
of Novemler, 1889. 


Average per cent. of butter fat in the milk, 4.097. \ 

Average per cent. butter fat remaining in skim milk less than .1 of 
I percent. (Our methods did not read closer than one-tenth per 
cent. ). ¥ 

Average quantity of milk handled per day, 511 pounds. 

Average quantity of cream separated from the same,g6% pounds. 

Average per cent. of whole milk separated as cream, 18.88. 

Average specific gravity of cream, 1.0065. 

Average specific gravity of skim milk, 1.0352. 

Average temperature of milk entering separator, 81.6 degrees. 

Average temperature of cream coming from separator, 77.7. 

Average temperature of skim milk coming from separator, 81.6. 

The cream was cooled by the process of separation 3.9 degrees. 

Average speed of separator, 6760. 

Average time of separation, 33.18 minutes. 

Average rate of separation per hour, 946.93 pounds. 

It will be observed that the separator works perfectly at this rate of 
“speed when the milk is at this temperature and delivered at the rate 
of about 950 pounds per hour. Where the percentage of fat found in 
skim milk was less than .1 of 1 per cent., it was marked a trace or 
aso. Most of the determinatiuns of the fat of skim milk made by 
the gravimetric method indicated from .o2 per cent. to .05 per 
cent., and in some cases as high as .07 of 1 per cent., which all will 
recognize as being within the limits of error in chemical analysis. 


: iB 
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Observations upon Separation of Crcam for December, 1889. 


2 4 6 9 ll 13 
Pounds of milk handled...........scccccceeceeeee 1006 1176} 1121 1136 1125) 1112 
tay otage Fat content (per cent) wvee| 4.093 8 848) 4.042 4.021 3.818 3.879 | 
‘Pounds of Cream obtained......... Paes lip an) bree 236) 271 166 207) 230% - 
‘Specific gravity of cream............ .-.| 1.0080 EOVD7 |. COTO i ec cshce ‘ 1.0110/1.0118 
ounds of skim milk obtained .. ess] 82844 940} 84924 961 977 831 
‘Specific gravity of skim milk...... soe 0853 150851150870 |) _cscceesce 1.0356] 1.0355 
Wat content of skim Milk............ccc00000 0 .0 .0 0 0 0 
‘Temperature of milk during separation 84 82 82 82 82 81 
Temperature of cream from separator.. 80 78 78 78 78 77 
T’mperat’e of skim milk from separator 84 82 81 82 82 81 
Speed Of SCPATAtOL...........cserccersccreesseseeees | 6500 6500 6500 6500 6500} 6500 
Time of separation................. es 68 75 83 59 Z9) 86 
Rate of separation per hour..............s| 887.7 940 8 809.6} 1155 2 854.4| 776.7 
16 18 20 23 24 26 28 30 
1323 1045} = 9 1282 518 949 1019 1135 
3 838] 3.807] 3.787 3.624 3889)  3.754|Notest; 3,695 
(04 139 192 208 
1,0000; 1.0111} 1,012L 
809 827 927 
L035 1% s2eeeeca 1.0350 
0 C 
80 78 80 
78 75 76 
80 78 80 
6500 6500 6000 
61 72 
933.4 849.1 801.7 


Average of Observations upon the Separation of Cream for the Month of 
December, 1889. 


Average quantity of milk handled per day, 938.8 pounds. 

Average per cent. of butter fat in the milk, 3.855, making a de- 
crease of butter fat content of the milk of December over that of 
November of .242. 

Average per cent. of milk separated as cream, 19.80. 

Average specific gravity of cream separated, 1.0090. \ 

Average specific gravity of skim-milk, 1.0353. 

Average temperature of milk entering separator, 80. 84 degrees. 

Average temperature of cream leaving separator, 77.07 degrees 

Average temperature of skim-milk leaving separator, 80.84 de- 
grees. 

The cream during the process of separation being cooled, 3.77 
degrees, against 3.90 degrees for November, : 

Average speed of separator per minute, 6461. 

Average rate per hour at which milk was separated, 877.3. 

Average fat content of skim-milk less than .1 of 1 per cent. 

It will be observed that at this rate of separation, the speed of the 
separator being approximately 6500, and the temperature of the 
milk being approximately 80 & 1-2 degrees, the separation is com- 
pleted to within the limits of error of chemical analysis. For this 

‘month, upon the average, about 1 per cent. mare of skim-milk was 
taken out with the cream than for the month of November. 
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Average Observations upon the Separation of Cream for the Month of 
January, 1890. 


Average quantity of milk handled per day, 1158 pounds. 

Average per cent. of butter fat in milk, 4.394, being an increase 
in butter fat of .539 over that of December, and an increase of 0.297 
over that of November. 

Average per cent. of milk separated as cream, 16.97. 

Average temperature of milk entering separator, 79.9 degrees. 
Average temperature of cream delivered from separator, 76.7 de- 
grees. 

Average cooling of cream during separation, 3.2 degrees. 

Average speed of separator 6500. 

The average observations for the three months, November, De- 
cember and January, indicate that the cream coming from the sep- 
arator is cooled during the process of separation from 3.2 degrees 
to 3.9 degrees, having an average of 3.62 degrees. The skim-milk 
delivered from the separator has uniformly the same temperature 
as the milk entering the separator. The energy of separation is 
therefore expended upon the cream, whichis converted into mist, giv- 
ing it perfect aeration and depriving it during the process of sepa- 
ration of animal heat and animal odors contained in it, and its 
chemical composition is sufficiently changed to render it unadapted to 
the manufacture of the best quality of whipped cream without the 
use of some substance, like the white of an egg, to increase its ad- 
hesive powers. 

The cream coming from the separator is undoubtedly the purest 
form of cream offered to the public, being deprived of its impurities 
and all foul odors that may have been absorbed by it. 

It will be noticed that the separation for the month of January 
was not so perfect as during the two preceding months. The skim 
milk contained on several occasions as much as .1 of 1 percent. and 
on one day as much as .2 of 1 per cent. 

The rate of separation of the milk was 998.9 pounds per hour. 
The extreme variation maximum from this makes 1232 pounds per 
hour. Minimum 763.2 pounds per hour. 

It would seem from the observations of this month that separa 
tion of milk is not perfect at revolutions of the separator below 6000 
when the rate of delivery of milk is over 1000 pounds per hour. It 
would seem that the capacity of the machine had been reached, or 
at least that if the milk be fed to the machine rapidly at the rate of 
1000 pounds per hour, there is likely to be a small residue of butter 
fat left in the skim milk, and yet, with the machine going at 7000: 
revolwtions per minute, we succeeded in separating perfectly at the 
rate of 1232 pounds per hour. Inone case where the machine was 
running at 7000 revolutions per minute, there was a small residue of 
butter fat in the skim milk when we were separating at the rate of 
1043 pounds per hour. Our machine is rated at 850 pounds of milk 
per hour; but we have uniformly run it at a higher rate. 
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Observations upon Separation of Cream for February, 1890. 


3 5 7 10 
Pounds of milk received ..... 13: i 97 
Temperature of milk separ 30 a et et 
Temperature of cream out... 76 76 78 76 
Temperature of skim miik 0 80 78 81 80 
Pounds of cream separated.. 245 192) 18314 212 
Pounds of skim milk separate 1091 791) 795 : 985 
Loss Inchan@lin ge... tee .sc055-2655 0 0 5 0 
Minutes separating.......... 8 63 7 70 
Condition of machinery. ON COW RK. 0. K 
Speed of separator........... 6600 6500 6500 6000 
PEGUUME Te LANE Of TOOT ctccabcansensedlasct cc gedharcashneaoans Conga! connie sabes 62 61 58 50. 
Rate of separation in pounds per HOUMA. scene cence aacaeeeoee 1002 936] 827.3 1026. 
12 14 17 19 21 24 26 28 
967) 927 1231 913) 623 1463 877 893 
80 82 81 84 82 82 81 82 
76 79 79 81 80 8044 80 82 
80 82 82 84 83 83 82 84 x 
140; 13344 170 148} 120%) 249 161% 147 
727| - .798 1061 764} 502 1214 715 746 
0 5 -0 ll! 5 0 5 0 
54 52 65 51 35 50 
RD a NOs KE Oe OAs. 1 O.K- |Omr, Ons 
66500) 7000 7008 7 7 7000 6500 7000 


54 60 62 55 46 61 60 64 
1074. 1069.6| 1136.3| 1074.1 1068/ 1097.2 877 1071.6 


Average of Observations upon the Separation of Cream for the Month 
of February, 1890. 


Average quantity of milk handled, 1032.4 pounds. 

- Average per cent. of the whole milk separated as cream 16.96. 
Average temperature of milk at time of separation, 81 degrees. 
Average speed of separator, 6716. 

Average temperature of cream delivered from separator, 78.6 de- 
grees. f 

Average time of separation, 60.9 minutes. 

Average»reduction of temperature of cream during process of 
separation, 2.4 degrees. 

Average rate of separation per hour, 1021.6. 

The speed of the separator this month ranged from 6500 to 7000. 
per minute, 

During this month, the tests of the skim-milk showed in all cases. 
less than .1 of 1 per cent. of butter fat in the skim-milk, and the 
observations are accordingly neglected in the table. Another line: 
of observations was begun indicating the quantity lost in handling. 
It will be observed that on four days of the month, the loss amounted 
to .5 pounds. On 7 days there was no loss, and 1 day, there was a. 
loss of .1 pound. This loss occurs principally in leakage around the 
lids of the separator or in the conveying pipes, and is scarcely ap- 
preciable. The observations upon the loss of milk in this case indi- 
cate simply that the Creamery-man was working with great care, as. 
the variation in any two weighings might be nearly as large as that 
recorded ; but when the averages were taken for the different weigh- 
ings during the day, the loss in handling to be accounted for was in- 
dicated by the “figures given. It is apparent, therefore, that the: 
loss in handling milk is this way in inappreciable. 
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Observations upon Separation of Cream for March, 18go0. 


3 5 7 10 12 
Pounds of milk received ............. ACE eee 1210 845 968 1222 920 
Temperature of milk separated.. ¥ 80 80% 82 82 80 
‘Temperature of cream out ...... a iw pe 78 BR 


Temperature of skim milk out 
Pounds ef cream separated...... 
Pounds of skim milk separate 


OBS 1 Wan GlMn eri cesscostsense ncavewenss sodanesctoneavarWecescece| <ovaneiias lll sdtenens axa |lecedesesnass Reiee 
Minutes separating. 65 51 50 80 45 
‘Condition of machi Of OK OK OK OK 
Speed of separator......... 6500 7000 6500 7000 6000 
Rate of separation per hour. Pou 1116.9] 994°1[ 1161.6} 916.5) 1226.6 


4 WW 19 21 24 26 28 31 
846} 1260] 986, 1011/ 1310;  1030/ + +=+1125| +~—«:1418 
82 80 8 82 80 
80 76 80 80 80 78 78 78 
83 80 82 83 82 81 82 
151 = 938) = st94 = :165| += 246} 189%] 209) ~—Ss( 62 
695, 1022)  791/ ~—-846} ~—«:1064 at 916} 1156 
45 82 55 65 72 68 62 77 
OK) OK| OK -OxK| OK). ‘oK|’ oxi ok 
7000]  7000| — 6500/6500] ~~ 65u0| +~—« 7000; +~=Ss«6508| == 500 
1128} 921.91 1075.6] 933.2] 1091.6) 1123.6, 1088.7| 1104.9 


Average of Observations upon the Separation of Cream for the Month of 
; March 1890, 


Average quantity of milk handled per day, 1088 pounds. 

Average temperature of milk entering the separator, 80.9 degrees. 

Average temperature of cream coming from the separator, 78.5. 

Average reduction of temperature of cream by separation, 2.40 

Average time of separation, 61.81 minutes. 

Average speed of separator, 6653. 

Average rate of separation per hour, 1067.9 pounds. 

Average quantity of cream separated, 196.5 pounds. 

Average per cent of whole milk separated as cream, 18.6. 

The skim-milk for this month showed no appreciable residue of 
butter fat upon the days it was tested. It is probable, however, 
that a larger per cent of butter fat was left in the skim-milk during 
this month than during the previous months when we were testing 
the skim-milk more closely. The loss in handling the milk, it will 
be seen, is scarcely appreciable. The machinery ran regularly ex- 
cept the first day of separation, when some difficulty appears to 
have arisen; the term ‘‘off” in the table being used to indicate that 
some slight trouble interfered for a time with. the working of the 
machinery, suchas the slipping of belts, irregularity in the working 
of the engine, or some trifling matter of that character.* Itis not to 
be supposed that a speed of 6500 or 7000 was maintained uniform- 
ly throughout the whole time of separation, as it is almost impossi- 
ble to keep the engine running with sufficient regularity to hold the 
speed for an hour at this figure; but the Creamery-man, as’ the 
speed varies, must adjust the flow of milk to the separator to suit 
the speed. A man in the habit of directing his attention to the con- 
dition of the machinery during the process of separation will notice 
slight variations in the speed even without the aid ofa speedometer. 
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Average of Observations upon the Separation of Cream for the Month of 
April, 1890. & 


Average quantity of milk handled per day, 1319.3 pounds. 

Average temperature of milk delivered to the separator, 80.3 de- 
grees. 

Average temperature of cream delivered from separator, 78.2 de- 
grees. 

3 Average reduction of temperature during process of separation, 
2.1 degrees. 

Average quantity of cream separated, 224.6 pounds. 

Average per cent. of whole milkseparated as cream, 17.2. 

Average time of separation, 67.4 minutes. 

Average speed of separator, 6406. 

Average rate of separation per hour, 1175 pounds. 

The tests of skim-milk during this month indicate that a small 
percentage of butter fat, still less, however, than .1 of 1 per cent. . 
upon the average, remains in the skim-milk. The tests were not 
made daily, however, and the observations for that reason are not 
recorded in the tables published. It will be noticed that the wast- 
age of milk in handling has increased to a certain extent; but still 
upon the average, it would make avery small fraction of 19790 
pounds of milk handled during this month; the whole loss in hand- 
ling the entire quantity being only 15 pounds. 

The observations upon the separation of milk as practiced in this 
‘creamery for the period extending from November rst, 1889, to May 
1st, 1890, indicate that the best results are secured under the fol- 
lowing conditions: The milk should have a temperature of from 
80 to 82 degrees. The separator to run at a speed of from 6500 to 
7000 revolutions per minute. The engine should be maintained at 
a constant rate of speed. The delivery of the milk should be uni 
form, and at arate of goo pounds per hour. About 18 per cent. of the 
whole milk should be separated as cream. We separated as cream 
from this period an average of 17.97 per cent. of the whole milk. 
It is doubtful whether the percentage of fat in the skim-milk is re- 
duced by running 20 per cent. of the whole milk through the cream 
pan of the separator. 
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Summary of Observations Upon Churning for November, 1880. 


The cburn used for this work was a 200 gallon Blanchard Rec- 
tangular churn, provided witha glass window for examining the 
cream during the process of churning, with an air valve for allowing 
the air or gas to escape. 

In the churning of sweet cream, our method has been to take the 
cream that comes from the separator, cool as quickly as possible to 
the proper temperature, pour into the churn, and proceed with the 
churning without delay. The churning was ‘done at from 35 to 48 
revolutions per minute, average Sbout 40. As soon as the butter 
assumed a granulated condition, the churn was stopped, the sweet 
buttermilk drained off and warmed to about 80 degrees and run 
through the separator. The cream secured from the second sepa- 
raticn for experimental purposes, was churned separately; though in 
ocainary practice it can be churned with the cream secured from the 
separation of the next day. The butter secured in this form is ina 
perfectly granulated condition, may be washed and treated just as 
ordinary acid cream butter, with the exception that more salt is re- 
quired for the sweet cream than for the acid cream butter. In the 
process of working the butter, the salt does not seem to be taken up 
by the sweet as readily as by the acid cream butter, and an addi- 
tional quantity appears to be necessary to give the butter the custo- 
mary degree of saltiness. 

That this process of handling butter is sees RS may be illus- 
trated by the fact that milk drawn from the cows in the morning 
and delivered at the creamery by eight or half past eight o’clock, 
was manufactured and printed into butter of the quality used upon 
the President’s private table, and shipped before eleven o’clock of 
the same day. 

The following figures for the month of November indicate what 
has been done 

Total butter-fat contained in the quantity of cream churned, as 
acid cream, 229.04. 

Marketable butter secured from above amount of acid cream, 
268. 5. 

An increase of total yield over test yield of, 39.40 pounds. 

Per cent. of increased yield over test yield, 17.2. 

Total quantity of butter-fat contained in cream churned as sweet 
cream, 285.67 pounds. 

Marketable butter secured from the cream obtained by the first 
separation, 312.37 pounds. 

Marketable butter secured from the cream derived from the sec- 
ond separation, 36.70. 

Total marketable butter from sweet cream, 349.07. 

Increase of actual spheres sweet cream butter over test yield, 
63.40 pounds. ee J 

Per cent. of increase of mel of marketable butter over test yield, 
22.1. 

Average in yield in favor of churning sweet cream, 4.9 per cent. 
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Average time required to churn acid cream, Ig.I minute. 

Average time required to churn sweet cream, 11.9 minutes. 

Sweet cream was churned on the average of 7.2 minutes more ~ 
quickly than acid cream. 

Acid butter-milk at the end of churning varied in temperature 
from 58 to 64 degrees. 

Sweet butter-milk at the end of churning varied in temperature 
from 55 to 62 degrees. Where there is little or no rise of tem- 
perature in the cream during churning of sweet cream, the resi- 
dual fat in the butter-milk appears to be larger in some cases than 
where considerable rise of temperature is apparent. 
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28 ' 
Summary of Observations upon Churning Sweet Cream for December. 
e 1589. 


Total amount of cream churned, 2627 pounds. 

The test value of the cream churned as sweet cream was 495.21, 
pounds. 

Produced unworked butter, 751.5, pounds. 

Marketable butter from first separation, 601.37, pounds. 

Salt water worked out of butter in excess of salt added, 50.13. 

Per cent. of increase of marketable butter over the butter fat 
contained in the cream from first separation, 21.4 pounds. 

Marketable butter secured from second separation 32.32, pounds. 

Added to that from first separation gives 633.69 pounds. 

It required to make one pound of marketable butter 4.14 pounds. 
of cream. : 

The total gain of marketable butter over test yield butter fat was 
therefore, 27.9 per cent. 

We observe that in all cases in the churning of sweet cream, 
there is a rise of temperature in the cream during process of churning’ 
ranging from 1 to 3 degrees when churning is done at temperatures 
from 52 to 60 degrees. There appears to be no rise of temperature 
when churning at 62 degrees ; but avery large proportion of the but- 
ter fat remained in the cream to be secured by the second separa- 
tion. The best results in churning sweet cream this month were 
secured where the temperature of the cream arose about 3 degrees 

_during the process of churning. In three cases, all butter being so. 
fully secured that even the separator failed to extract any significant 
amount of butter fat from the sweet cream butter-milk. The de- 
mands of our customers require the use of from 1% to 2 ounces of 
salt to a pound of unworked butter. The reason for this is not 
clear to us at present ; but sweet cream butter having from 1% to 2: 
ounces of salt added to it has about the same degree of saltiness as: 
acid cream butter containing from 1 to1% ounces of salt, 
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30 
Summary of Observations upon Churning for January, 1890. 


Total sweet cream churned, 1830.5 pounds. 

Total acid cream churned, 718 pounds. 

Test value of sweet cream churned, 478.86 pounds. 

Test value of acid cream churned, 139.14. pounds. 

Yield of unworked sweet cream butter, 527 pounds. 

Yield of unworked acid cream butter, 178 pounds. 

Marketable butter secured from sweet cream, 497 pounds. 

Marketable butter secured from acid cream, 157 pounds. 

Per cent of gain of marketable butter over test value of sweet. 
cream butter, 4.9. 

Per cent of gain of marketable butter over, test value of acid. 
cream, 13.5. 

It required 3.68 pounds sweet cream to make one pound of butter, 

It required 4.57 pounds of acid cream to make one pound of but- 
ter. 

Average temperature of sweet cream at beginning of churning, 
50.3 degrees. 

Average temperature of sweet cream at ending of churning, 55.4 
degrees. 

Rise of temperature during churning of sweet cream, 5.1 degrees. 

Average temperature of acid cream at beginning of churning, 59 
degrees. 

Average temperature of acid cream atend of ee 61 de- 
grees. 

Average fat content of butter-milk from sweet cream o. 26 per cent: 

Per cent of weight of unworked sweet cream butter worked out as 


salt water, 15.1. 
Per cent of weight of acid cream butter worked out as salt water,. 
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Summary of Observations upon Churning of Sweet Cream for February, 
T890. 


Total cream churned, 1916.5 pounds. 

Average time of churning, 22% minutes. 

Average temperature at beginning of churning, 51 degrees. 

Average temperature at end of churning, 56 degrees. 

Increase of temperature by churning, 5 degrees. 

Unwashed butter secured, 575.75 pounds. 

Marketable butter secured, 505.25 pounds. 

Salt water worked out of butter, 91.75. 

Salt water worked out is equal to 15.9 per cent. of the unworked 
butter before the addition of the salt. 

It required 3.79 pounds of cream to make one pound of marketa- 
able butter. 

It will be noticed that during this month, we churned at tempera- 
ture as low as 45 degrees; but in no case was the churning com- 
pleted at a temperature lower than 51 degrees. It will be further 
noted, that by churning at the low temperature below 50 degrees, 
substantially all of the butter can be secured from sweet cream with- 
out employing the second separation. 
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. 34 e 
Summary of Observations upon Churning for Marth, 1890. 


Total amount of cream churned, 2460 pounds. 

Average temperature at beginning of churning, 44.4 degrees. 

Average temperature of butter-milk at the end of churning, 50.8 
degrees. 

Increase of temperature by churning, 6.4 degrees. 

Average time of churning, 41 minutes. 

Unworked butter obtained, 827.75 pounds. 

Marketable butter secured, 783.75  ounds. 

Salt water worked out, 86 pounds. 
. Per cent. of unworked butter passing off as salt water, 10.3 
pounds. 

Average temperature at which the butter was worked, 53.5 de- 
grees. 

Amount of cream necessary to produce one pound of» marketable 
butter, 3.15 pounds. . 

By churning at the low temperature indicated, it was found that 
the butter could be very perfectly extracted from the sweet cream, 
and the process of a second s-paration was abandoned. Our 
Creamery-man stated that no appreciable amount of cream could be 
secured from the sweet cream butter milk by running it through the 
separator after churning at temperatures ranging from about 42 to 
50 degrees. It will be noticed further, that. we determined upon 
1% ounces of salt as the amount best adapted to the tastes of our 
customers. 
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Summary of Observations upon Churning for April, 1890. 


Total sweet cream churned, 2671. 

Rejecting the two days upon which acid cream was churned, 
-we have average temperature at beginning of churning, 44.3 degrees 

Average temperature at end of churning, 50.6 degrees. 

Rise of temperature during churning, 6.3 degrees. 

Total cream churned, 2671 pounds. 

Average time of churning, 39.6 minutes. 

Unworked butter secured, 729.25 pounds. 

Amount of marketable butter secured, 692.25 pounds. 

Amount of salt water worked out of butter, 78.50 pounds. 

Per cent of unworked butter worked out as salt water, 10.7 
pounds. 

Number pounds of sweet cream necessary to make 1 pound of 
marketable butter, 3.85. 

The butter for this month was worked very dry containing when 
delivered to the customers upon the average about 10(g.71) per 
cent of moisture. 
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Summary of Observations upon Churning for Month of May, 1890. 


Average temperature of sweet cream at beginning 50.6 degrees. 

Average temperature of sweet cream at end of churning 56.6 de- 
erees. 

Increase of temperature by churning, 6 degrees. 

Average time of churning 28 minutes. 

Unworked sweet cream butter secured, 364.5 pounds. 

Marketable sweet cream butter secured, 343.25 pounds. 

Salt water worked out, 36 pounds. 

Per cent. of unworked sweet cream butter worked off as salt 
water, 9.8. 

Average temperature of acid cream at churning, 60.3 degrees. 

Average temperature of acid cream at end of churning, 62.4 de- 
grees. 

Increase of temperatue by churning, 2.1 degrees. 

Average time of churning acid cream, 16.6 minutes. 

Unworked acid cream butter obtained, 8.64 pounds. 

Marketable acid cream butter obtained, 858 pounds, 

Pounds of salt water worked out, 48.25 pounds. 

Per cent. of unworked butter worked out as salt-water, 5.5. 

It required 131744 pounds of sweet cream to make 3434 pounds of 
marketable butter, or 3.83 pounds of sweet cream produced 1 pound 
of marketable butter. It required 3356 pounds of acid cream to 
produce 858 pounds of marketable butter, or 3.91 pounds of cream 
to make I pound of marketable butter, supposing the cream. to be 
uniform which it probably was. It required nearly 1-10 pounds more 
cream to produce 1 pound of acid cream butter, than to produce 1 
pound of sweet cream butter. 
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Summary of Observations upon Churning Acid Cream, June, 1890. 
4 


Rejecting the days on which imperfect observations were made, 
we have the average temperature of cream at starting, 58.8 degrees. 
Average temperature of cream at end of churning, 60.4 degrees.. 

Average rise temperature in churning acid cream, 1.6 degrees. 

Total amount of acid cream churned, 4,729 pounds. 

Average time of churning, 13 minutes. 

Total amount of unworked butter obtained, 1,399 pounds. 

Total amount of marketable butter obtained, 1,397% pounds. 

Total amount of salt water worked out, 78 pounds. 

Per cent. of marketable butter worked off as salt water, 5.5. 

Amount of acid cream necessary to produce 1 pound of marketa- 
ble butter, 3.38 pounds. 

The butter for this month was worked with a view of retaining 

- within it as much moisture as possible. It appears to be the prac- 
tice at some creanieries to try to leave as large a quantity of water in 
the butter as possible, and this excess of water is sold as part of first- 
class creamery butter. It will be noticed that we have succeeded 
in this case, in producing marketable butter the weight of which was 
almost equal to the weight of the unworked butter. We do not be- 
lieve that such a grade of butter as that manufactured during this. 
month, ranging in all cases below 80 per cent. of butter fat, should 
be adopted as a fair, honest, butter. However, until a butter stand- 
ard is established, we presume that dairy-men will continue to sell 
butter largely saturated with water. It is only a question of a little 
tact in the salting and working of butter to reduce the quantity of 
butter fat by the addition, or rather by the failure to work out the 
water, several percent. It makes no difference whether the Cream- 
ery-man be working with acid or sweet cream butter, so far as the 
permitting of this adherent water to remain in the butter, is con- 
cerned. } 

The quality of the sweet cream butter is shown by the table of 
analyses following. The variation in the curd and salt contents is. 
due to experimental work, and would not occur in ordinary dairy 
practice where a regular system is followed. It will be noticed that 
in all cases the standard of the butter was much above what is con- 
sidered average quality of butter so far as fat content is concerned. 

The averages of the churnings of acid cream and sweet cream for 
the period beginning November 1, 1889 and closing June 30, 18go, 
show that it required 3.95 pounds of acid cream to make 1 pound of 
butter and 3.74 pounds of sweet cream to make 1 pound of butter. 

The observations for separating cream and for churning milk were 
taken by Mr. A. C. Magruder, the Creamery-man of the station; but 
the Director is responsible for the system of observations, the aver- 
ages and conclusions. 
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Analyses of Sweet Cream Butter, 


Kind. Date. Butter Fat. Water, Curd, Ash. 
-Sweet....... -|March 3/80.92 per cent] 7.432 per cent|/6.84 per cent/4.8 per cent 
‘Sweet ...... 15|79 984 per cent! 9.94 per cent/d.752 per cent|/4 424 "per cent 
Sweet 21/88.964 per cent| 7.708 per cent}! .616 percent] .27 percent 
Sweet......... 22'80.108 per cent|12.82 percent! .1412 per cent/566 per cent 
>Sweet f 24|83.67 per cent|10 464 per cent! .76 per cent)5.! per cent 
Syweet.......... 24/84.78 per cent/10.01 percent) .1048 per cent/416 per cent 
-Sweet... 27|87.496 per centlll1.08 per cent) .68 er cent] .74 yer cent 
Sweet... 27\87 124 per cent/11.372 per cent} .624 percent) 88 percent 
-Sweet...... 28/83.728 per cent) 10,464 per cent|/2.05 percent|376 percent 
~Sweet...... * 28/83 22 per cent|10.46 per cent)1.7 per cent/4.62 per cent 
Sweet April 1|86.812 per cent) 9. per cent| .5668 percent/3 62 percent 
+ Sweet ........ 1\87.38 percent] 8,12 percent] .88 per cent|3.62 per cent 
Sweet 3/$2.55 psrcent| 8 912 per cent! .88 percent|264 percent 
Sweet ............. 3|87 1382 per cent| 9.1 per cent/L per cent|2.76 per cent 
“Sweet . 5}85.396 per cent! 9.052 per cent]I. per cent|4.37 per cent 
Sweet 5/81.644 per cent) 9.864 per cent/1.02 per cent)4.464 percent 
Sweet -. 7|S222 percent! 9.636 percentjl.15 percent)/6.99 per cent 
Sweet ........ 7/83.66 percent) 8.46 percent|l.05 percent|6.82 percent 
Sweet .. 8|SL.888 per cent} 10.328 per cent| .72 per cent|7.08 per cent 
“Sweet ... 8/82 064 per cent) 11.78* per cent 95 per cent|5.2 per cent 
Sweet 10/86.092 per cent} 9.208 per cent|8.768 "per cent/l.92 per cent 
Sweet 10)87.28 per cent}! 8.852 percent} .58 percent|3.7 per cent 
Sweet... 12/85.62 per cent) 8.255 per cent/5.412 percent] .712 per cent 
Sweet, .;....: --.. 15/88.04 per cent) 9.288 per cent|1.56 per cent|l.l04 percent 
BES WEEE... 5.50200. 15/87.228 per cent] 9.912 per cent; .696 per cen |2.1 per cent 
Sweet |... ........ 17/86,244 per cent/|10.268 per cent/l.74 per cent|2:54 per cent 
Sweet ........ .-... 17|85.8 per centil’,02 per CONE) ......... - 6: ceeeeeee |e meeeeeeceeses ceneeeee 
BIS WEGL ws... 20. ---. 19/84.312 per cent}12.76 per cent/1.2 per cent/1.728 per cent 
Sweet eS 19'84.656 per cent|12 18 percent} .856 per cent|2.3 per cent 


The Method of Analysis of Butter. 


The method of analysis of butter adopted in making the follow- 
ing determinations was proposed by Dr- E. H. Jenkins of the Con- 
necticut Experiment Station. The duplicate analyses show the dif- 
ficulty in securing perfectly uriform samples of butter for analysis. 
In these analyses, the butter was not melted before weighing; the 

sample being drawn from the butter as finished ready for marketing. 


Taking of Sample. : 
Take a piece of combustion tubing and force it into the butter at 
different points until a sufficient sample is obtained. This may be 
-forced out of the tube by means of a close fitting cork pushed by a 
-rod or stick. 


For Moisture. 


Weigh out accurately 2.5 grms. of the butter,and dry at tempera- 
ture of boiling water until constant weight is secured. This is best 
done in a dish with a flat bottom of 3 or 4 square inches surface. 
It will generally be completed in from two to three hours, though 
heating for a longer time does not appear to change the weight 
either by loss or oxidation. Neither does heating it to 105 degrees 
-C. appear to change the result. 
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Fat, Curd and Ash, 


The dried butter from the water determination is treated in the dish 
with 76 degree benzine and stirred till the lumps disappear. It is- 
then filtered on a weighed Gooch crucible. In order to secure com- 
plete extraction with a small quantity of benzine, after bringing on 
to the crucible, the latter is filled and allowed to empty without the 
use of suction until all fat is removed. Finally it is dried on the 
pump and then kept at 100 degrees C. for two hours and weighed. 
This weight Jess the weight of the crucible represents the curd and 
ash, and the difference between this and the dried butter represents. 
the fat. The crucible is then heated below a red heat till its con- 
tents have burned white, and weighed again. The loss of weight is 
curd. The ash remains in the crucible. If dissolved, this may be 
removed by washing, and the salt determined by titration with Ag 
N O 3. The sample should be kept in a cool place. 


Churn Test of Milk. 


It has been claimed that the churn was the only test that could 
be relied upon in determining the value of milk, and in order to ar- 
rive at some idea of the reliability to be placed upon the churn test, 
he following churn tests were made under conditions as uniform 
as it is possible to make them : 


Date |Amount| Per cent. | Temp. ec Butter pro- |Butter  pro- 
1889 |pounds.| Fat. | Churned. Condition. anced Soe eae 
Dec. 2 10 3.787 60 deg |Overchurned........... 6 OZ 60 oz 
6eT 2 10 3 787 60 ‘© |Granules......... "I 54% oz 55 OZ: 
eo A 13 3.583 60 ‘** |Overchurned... : 8 Oz 61.5 oz 
se 4 13 3.583 GOT SST | Graxles® ccceescecaze+<ee 734 OZ 59.6 0Z 
“6 9 37871 60 « |Overchurned......... bi oz 6L.1L oz 
OO Gd 9 3.787 60 \**= |Granules ...2...3 584 OZ 63.8 OZ 
CO) 19 4.093 60 ‘* |Overchurned.., 14° oz 73.6 OZ 
2a) 19 4 093 60 ‘* |Granules ........ A 13: 07 68.4 0% 
Ge bt 14 3.787 60. ** J|Overchurned........... 884 04 62.5 OZ 
Csi! 14 3.787 60 ‘* |Granuies 2....:.. ote 9 OZ 64.2 OZ 
te 118 138% 3 583 60 ‘* |Overchurned.......... 6. 02) = 44.4 OZ 
GB) 13% 3 583 GOD FS Gray mU legis Asxstearensee- 644 OZ 48.1 Oz 
BiG, 19% 3.583 60 ‘* |Overchurned.. = 14° 02 71.7 oz 
BF mille) 1944 3.583 60 ‘* {Grannies ........ 15 oz 76.9 OZ. 
se 20 14 3.379 60 ‘* |Overchurned.. 814 02 60.7 oz. 
ae 20 14 3.379 60 ‘* |Granules ....... 7 OZ 5®@ Oz. 
se 30 14 3 583 60 ** |Overchurned.. eae 884 @Z 625 og 
ei) 14 3.583 COLUSEO Gramulesnee cs cseeess 7% 0% 53.5 oz 


In these tests in five cases out of nine, the overchurning of the 
cream gave an average of 6.36 ounces more of butter per hundred 
pounds of milk than did churning the cream to the granulated con- 
dition. Four cases out of nine tests, the overchurning of the cream 
gave an average excess of 3.32 ounces per hundred pounds of milk 
in favor of churning to the granulated condition. The butter made 
each day received the same amount of salt, and the result is given 
in good marketable butter; the weights being taken after the opera- 
tion was completed. 
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Methods of Testing Milk, 


The interest being developed in dairying has directed the atten- 
tion of scientific investigators to some cheap and efficient means of 
quickly analyzing milk. A number of processes have recently been 
proposed, each having its defects, and each in its turn requiring the 
attention of the Chemist of the Station in testing its efficiency and 
detecting its weakness. All of the methods proposed contemplate 
the use of strong chemicals for setting free the butter fat in the milk 
and then measuring the quantity of fat or fatty acids liberated from 
the known quantity of milk, and calculating therefrom the per 
centage composition of the milk. Much time at the Station has 
been spent in endeavoring to arrive at the limits of error in each, 
and also in finding the defects or difficulties to be overcome. All 
of the methods proposed depend for their accuracy upon measuring 
the fat in an accurately graduated tube. Supposing the chemical 
work of the operation to be perfect, there will always be a liability 

o error in the irregular calibration and graduation of the tubes. 

To the writer’s mind, there appears to be no reason why such a 
process of milk analysis may not be made as reliable and accurate 
as an ordinary volumetric determination in chemical analysis. Un- 
til within comparatively recent years, the majority of chemists looked 
with a good deal of doubt upon results secured by volumetric pro- . 
cesses; but the improvement in the manufacture of glass apparatus 
and in the methods of calibration and graduation, and the processes 
of analyses have so perfected the operations that for many kinds of 
analyses, the volumetric methods are accepted as being equally as 
reliable as gravimetric. The chemist in proposing to use any of 
these methods, must, of course, carefully test all of his apparatus 
before beginning operations in order to secure the utmost accuracy. 
The sources of error most frequently met with in our experience 
have been inaccuracy of gradution in the tubes for measuring the 
fat. The manufacturers did not appreciate the necessity of having 
the necks of the tubes of uniform bore, and this difficulty can only 
be overcome in the chemical laboratory by correcting all of the tubes 
for these errors, as is done in other careful work by volumetric 
methods. 
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Short’s Method. 


Short’s method of analysis consists in digesting 20 c. c. of milk 
with hot alkali ina narrow necked flask prepared for the purpose 
until the caseine is decomposed and the butter fat converted into 
soap. The soap is then decomposed by hot acid, which further 
decomposes the caseine and liberates the fatty acids so that they 
may ke collected and measured in the narrow tubular neck of the 
flasx. The tubes in the latest form are graduated to give the per 
cent. of butter fat found in the volume of milk, and after the de 
composition is effected, nothing remains but to read off the percent- 
age of fat in the butter. , 


ee 
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The apparatus necessary for carrying on this operation consist 
of three pipettes, one holding 20 cubic centimeters for measuring 
the milk, and the other two each holding roc. c. for measuring the 
alkali and acids used. The scale, we think, should be engraved | 
upon the tube; some manufacturers, however, furnish tubes that are 
not graduated, and with them, a millimeter scale for measuring the 
percentage of fat., It requires a water bath provided with the 


_ proper rack for holding the tubes while being heated and a wash 


bottle for holding hot water. The chemicals used are: 

Solution No. 1 consisting of 8.75 ounces (250 grams) caustic soda, 
10.7 ounces (300 grams) caustic potash, dissolved in 4 pounds (1809 
grams) of water. 

10 c. c. of this solution are added to the milk to convert the but- 
ter fat into soap, and to partially decompose the caseine. 

After adding this solution to the milk, the tube is placed in the 
water bath and boiled continuously for about two hours until the 
whole mass assumes a dark brown color. During the process of 
boiling, the tubes shou!d be shaken once or twice to be sure to have 
all parts of the milk perfectly acted upon. 

Solution No. 2, consisting of equal parts of commercial sul- 
phuric acid (oil of vitriol) and acetic acid. The acetic acid should 
have a specific gravity of 1.047. 

After the milk and alkali have been boiled together for about two 
hours and the decomposition is quite complete, the tubes are re- 
moved from the water bath, cooled slightly and toc. c. of solution 
No. 2 added to each of them. The tubes are then returned to the 
water bath and boiled for an hour. They should be shaken two or 
three times during this digestion... Remove the tubes from the 
water bath and fill them up by means of the wash bottle with hot 
water to within an inch of the top, or if they are graduated tubes, 
so that all of the fat will stand within the graduated scale. The 
slight turbidity or coloration of the fat does not appreciably affect 
the accuracy of the result. These impurities may be very per- 
fectly removed by allowing the fat in the tubes to crystallize and 
then remelting it. If lumps of caseine should rise with the fat, it in- 
dicates that the digestion has not been long enough, and care should 
be observed that these do not effect the reading of the result. 


The same process may be used for the analysis of cream by mix- 
ing the cream thoroughly and withdrawing 20 c. c. of the well 
mixed cream, then by adding to this 60 c. c. of water and shaking 
vigorously until the cream is thoroughly mixed with the water. 
Take 20 c. c. of this mixture and introduce into the flask and pro- 
ceed as if it were whole milk. The reading should be multiplied 
by four to find the correct per cent of fat in. the cream. Our re- 
sults in the analysis of cream by this method have not been so sat: 
isfactory as with whole milk. 

The author of the process does not claim for it correct results for 
skim-milk containing less than one-half per cent of fat, as the rela- 
tion to the composition of the skim-milk to the fat globules appears 
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to be changed in some way, so as to prevent the thorough separa- 
tion of the butter fat. 

The sources of error to be guarded against in this process are: 

First. Unfair samples of milk. , 

Second. Inaccurate tubes, both for measuring milk and for meas- 
uring fat. 

Third. Insufficient digestion with the alkali or acid. 

Fourth. Inaccurate reading of the result. 

The method, when properly handled, is believed to be sufficiently 
accurate for commercial purposes, and with proper experience may 
be relied upon as giving sufficiently accurate results for the deter- 
mination of the quality of the milk received at the creamery. Itis 
an important advance over the oil test so largely used in some parts 
of the country. 


“5 Patricks’ Process, or the ‘‘lowa Station’s Milk Test.” 


The principle of Patricks’ test, published in Bulletin No. 8 of the 
Iowa Station, February, 18go, is to dissolve the caseine and other 
~ ingredients of the milk by means of chemicals, and heat, and to allow 
the melted fat to rise and collect in a narrow tube, where its volume 
can be read with accuracy. 

The complete apparatus consists of a sand bath or shallow pan 
holding sand provided witha rack which carries the tubes for heat- 
ing, the tubes for containing the assay ; anacid mixture ; a pipette for 
measuring milk ; along stout pin for lowering the milk in the tube 
and a tube brush forcleaning the tubes. In place of a sand bath, 
the has recently proposed a brine bath containing a saturated solu- 
tion of salt. 

Patrick uses 10.4 c. c. of milk as the assay volume. He proposes 
three formule for the acid mixture: 


Formula No. Tf. 


Pure acetic acid of go per cent. strength, 9 volumes. 

Commercial oil of vitriol (sulphuric acid), sp. gr. 1.85, 5 
volumes. 

Mix, cool thoroughly, then add hydrochloric acid, sp. gr. i.19, 
1 volume. 

Finally dissolve as much sulphate of soda (Glauber’s salts) in the 
powdered form in this mixture as is possible by shaking or stirring, 
allowing a small excess of the crystals to Settle to the bottom. 
Keep in a cool place in a glass stoppered bottle. 


Formula No. 2. 


Pure acetic acid, go per cent. strength, g volumes. 

Commercial oil of vitriol sp. gr. 1.83, 5 volumes. 

Mix, cool thoroughly, then add chemically pure hydrochloric 
acid, sp. gr. 1.19, 2 volumes. 
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Saturate with sulphate of soda (Glauber’s salts), as in No. 1. 

Bottle and preserve in the same way. 

The most approved form of test tube devised by Patrick is shown 
in the accompanying cut, and has the advantage that the surface of 
the fat column can always be brought to the zero mark to facilitate 
the reading. It consists of two glass parts A. and C. and a thick 
rubber connecting tube B. The latter is wired firmly to A, but ai- 
lows the grauduated neck C to be moved up and down inside of it 
with moderate friction. During the boilding, the neck is kept close 
down to A, but when the time for lowering the fat arrives, it is 
drawn up until its lower end is but a little below the small hole in 
the rubber B., and through this hole the liquid is easily withdrawn 
by the aid of a long, stout pin. Should the surface of the fat in 
lowering happen to be brought a little below the zero mark, or 
should it fall below by reduction of temperature, its position can at 
once be readjusted to that mark by pressing the neck a little lower 
into the rubber B. Some small pieces of pumice stone are placed 
in A. to prevent bumping during the digestion of the milk. 


Fig. 4a. 


Formula No. 3. 


Acetic acid (pure) 90 per cent. strength, 9 volumes. 

Sulphuric acid (oil of vitriol) spirit grains 1.83, 5 to 6 volumes. 

Mix, allow to cool and add to the mixture about 2 per cent. by 
volume of rectified Methylic alcohol (wood spirit.) 


x 


From 13 to 15 c. c. of either ofthese solutions is added to each 
assay. 


Method of Procedure. 


Measure the assay volume 10.4 c. c. of milkinto a tube by means 
of the pipette. Now pour in acid mixturein a small stream in the 
small test bottle to within an inch or less of the neck, leaving room 
for mixing the contents. Shake vigorously to thoroughly mix the 
acid and the milk, add acid mixture again up to three-forths of an 
inch above the top of the neck. Wipe the outside of the tube dry 
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and place it in the rack on the sand bath, or in the brine bath.. The 
sand bath should contain sand free from gravel to the depth of about 
half an inch, a little more if a very hot fire is to be used. When 
all the samples of milk are prepared in this way and placed upon 
the sand bath, heat over a brisk fire (an ordinary kitchen stove, oil 
or gasoline stove may be used) bringing the contents of the tubes 
to a boil, and boil briskly but not violently. for 4 to 6 minutes; by 
this time, the froth which at first forms will have dissappeared and 
the curd of the milk will be dissolved. 


_ Acid mixture No. 1, does not develop any turbidity, but requires a 
little longer boiling than it does with No. 2, which will develop tur- 
bidity if the boiling continues too long. 


No. 3 is used upon composite samples or preserved milk. In us- 
ing this solution, throw into the tube on top of charge about a 
thimble full of anhydrous sylphate of soda. 


* The tubes may be made to boil regularly by raising or lowering 
ang them in sand; the ones boiling too rapidly being drawn out, 
and the ones not boiling with sufficient rapidity being pushed far- 
ther into the sand. After boiling a sufficient length of time, the 
sand bath may be removed from the stove to check the boiling, or 
_ at may be done by lifting the tubes fora moment from the sand; this 
will allow the fat to rise to the surface. As soon as the fat has 
risen, set the sand bath again over a heat sufficient to boil the con- 
tents of the tubes gently so as to move the fat layer up and down 
to mix it slightly with the surface portion of the acid liquid. This 
operation clarifiies the fat and relieves it from any inclosed impuri- 
ties. If the fat is not clear after five minutes of this treatment, 
sprinkle upon the fat layer while it is being gently agitated as de- 
scribed, a little ‘‘efflorsced” sulphate of soda. If perfect clarifica- 
tion does not ensue almost immediately repeat the dose under the 
same conditions. Under this treatment, the time required for com- 
plete clarification with a fresh milk rarely exceeds eight minutes, 
and usually five suffice. Now remove the entire apparatus from 
ithe stove. 

Effloresced sulphate of soda may be secured by pulverizing com- 
mon Glauber’s salts and exposing a thin layer of the powder to the 
air for a few days until the water of crystalization passes off, when it 
will be a fine, white powder. The finer and dryer it is, the better. 
It is used for clarifying the fat in the tube and in the preparation of 
the solutions. 

For any purposes, where moderate accuracy is demanded, it 
suffices to at once lower the fat into the neck of the tubes and 
measure; but where greater accuracy is desired, after slight cooling, 


they should be set all at once by the movable rack into a pail of | 


water kept at about 140 degrees F., and left there for 7 to 8 minutes 
before lowering. This brings the fat to the correct temperature, 
also makes it still clearer and renders exact measurement easier. 
After lowering the fat, the tubes should be replaced in the water for 
afew minutes to allow the fat to drain down completely before 
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reading; the readings may then be taken after an immersion of 10: 
to 15 minutes all told. 

Lower the fat into the neck of the tube through the hole in the 
rubber band by using a stout pin which accompanies the tubes, as a 
lever to raise the rubber from the orifice in the tube lying just under 
the circular hole in the copper ring and allow the acid liquid to es- © 
cape. 

Both the upper and lower surfaces of the fat should be perfectly 
clean and distinct when the measuring is done. Should either be 
obscured by small bubbles and adhering brown liquid, these can be 
readily removed by inserting in their midst a slender splint of broom 
corn, twirling it rapidly between thumb and finger, and then re- 
turning the tube to the warm water to settle for a few minutes. As 
the broom splint is withdrawn, allow the adhering trace of fat 
to drain off upon the glass just above the column of fat. 

Measure the fat from the extreme upper to its extreme lower sur- 
face; pay no attention to the meniscus—the dark crescent shaped 
appearance just below the upper surface. 

The numbers on the graduations indicate percentages of butter 
fat, by weight—that is, pounds of butter fat per 100 pounds of milk. 
Each small division means .2 of one per cent., that is one-fifth of a 
pound per roo pounds of milk), and it is easy to read to one-half, 
and with practice even to one-fourth of a division. ~ 

In ungraduated tubes, the fat is measured with a small millimeter 
scale, in which case, special directions accompany each set of tubes. 


Special Precautions. 


1. In charging the tubes, empty the pipette completely of milk, 
draining for a few seconds and blowing through it. 

2. Bring the contents of the tubes to a boil as quickly as possible. 
If acid mixture No. 2. is used, boil briskly only four minutes ; much: 
longer boiling is liable to make clarification more difficult. 

3. After the first boiling is over and all boiling has ceased, allow 
sufficient time (two or three minutes usually) for all the fat to rise: 
to surface before commencing clarification. Observation through 
the neck of the tube toward the light of a window will tell when all 
has arisen. 

4. In clarifying, boil only briskly enough to agitate the fat and 
mix it with the surface portion of the acid liquid, but not briskly 
enough to carry any fat down again into lower part of the tube. 

5. In lowering the fat, rest the tuhe on some support ; do not try 
to hold it in mid-air. 

6. If the plan of hot reading be adopted, 7. e. reading as soon as 

clarification is done, without setting into water—make sure before 
reading that all the fat has risen to the surface. 

7. Where only comparative analyses are being made, the stand 
ing of tubes in water at 140 degrees I’. can be omitted ; but it gives 
results in this ease from .15 to .25 per cent. higher than where an 
immersion of half an hour has been followed. It seems to be nec- 
essary to allow the fat to stand at about 140 degrees for twenty or 
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thirty minutes in order that it may assume a fixed volume. Where 
a number of tests are made at the same time, an extra rack is pro- 
vided for them, so that they may be immersed in hot water as they 
are completed by the sand digestion. : 
Where only comparative analyses are made, and the short cut 
' plan of reading the fat hot is taken, about one-half dozen tests may be 
made in half an hour. 
Sources of Error. 


The only danger of error from a chemical source appears to be 
the failure to completely dissolve the non-fatty parts of the milk. 
The operator, however, can always tell whether the method is work- 
ing satisfactorily or not, as a clear, nearly or quitet transparent solu- 
tion of the milk with a clear fat layer free from curd or scum is a 
sure proof of the successful working of the test. 

The digesiton by Patrick’s method is more satisfactory than by 
Short’s method, and less liable to have errors arise from imperfect 
digestion. It also has the advantage of requiring less time and of 
having the whole process performed by one operation. The low- 
ering of the liquid, however, is inconvenient, and trouble with the 
rubber tubes is liable to arise. It is, however, a valuable addition 
to our methods of milk analysis. 

As in Short’s method, the graduation of the tubes is the chief 
source of error to which the method is hable, and the only protection 
that the chemist has from error arising in this manner is to care- 
fully test all the tubes used by him. The manufacturers of these 
various tubes are liable to be careless, and unless it is understood 
that inaccurate tubes are to be returned to them at their expense, 
one is apt to secure a large proportion of inaccurately graduated 
tubes. The Iowa Station agrees to test, free of charge, the tubes 
that are sold by J. F. McLain, of Ames, Iowa. 

Cream by this method is tested by diluting with two or three vol- 
umes of water, multiplying the result by three or four according to 
the dilution. The results by this process appear to be a fraction 
higher than those secured by the gravimetric method for whole 
milk and skim milk. and a fraction lower for cream. 

Some results by Shorts’ and Patricks’ methods as they appear in 
the ordinary work of the creamery is shown by the following: 


I II 

SHORTS’. PATRICKS’. SHORTS’. PATRICKS 
AS 475 4.50 Bis 3150 3.50 
B. 4.50 4.44 Big, OF 4.78 
Cay 3-40 3.67 Cir 4a40 4-44 
D. 4.30 4.38 D. 4.40 4.44 
E. 5.90 5.07 Be 4.25 4.11 
Ee 4.25 4.23 Pe Aca 4-49 
G. 3.90 3.88 Gi 4.35 4.38 
4.25 4.22 H. 4.35 4.38 
Pie h 50 4.56 Ip 3.25 S102 

AAA 20 AZZ 
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Cochran’s Method. 


' The other process depending upon the action of chemicals and 
-somewhat similar in principle to that of Patricks’, is the Cochran 
method. He claims to hold a patent upon it. The particular form 
of apparatus no doubt is patentable; but it would be as reasonable 
to patent electi‘city as a chemical reaction. The apparatus essen- 
tial to conducting this process is a steam boiler with a wire rack 
in it for holding the tubes while being heated; a pipette for meas- 
‘uring the milk, one for measuring ether, one for measuring acid, 
and a digesting flask having two narrow necks, the flask holding 
‘about 100 cubic centimeters. The larger neck enters the flask about 
half way up, and the narrow neck, carrying upon it a scale, enters 
it at the top. 

The chemicals used are: 

Good commercial sulphuric acid specific gravity 1.82. 

Acetic acid, sp. gr. 1.073. 

These may be mixed, but if so, care must be taken to keep the 
bottle closely stoppered to prevent the escape of the volatile acid. 
Ordinary, ether, which should be kept in a cool place well stoppered, 
and never poured out when near a naked flame. 

A pound of each of these reagents will suffice for about 200 analy- 
ses. : 

The process of analysis is as follows: 


5 cubic centimeters of thoroughly mixed milk, or cream diluted 
as in Short’s method, is measured into the wide mouth of the flask. 


5 cubic centimeters of the acid mixture or 2 and ¥% c. c. of each, 
if kept separately, are added tothe milk, and the sample thoroughly 
shaken. In the meantime, the water in the water bath is heated 
to boiling, and the wire rack so placed that the flasks will be im- 
mersed about one-half inch in the boiling water. The flasks con- 
taining the milk and acids are heated for five or six minutes, shak- 
ing thoroughly once or twice to keep the contents well mixed. 
Then place the flask in cold water. When the flask is cooled, 
measure out 4c. c. of ether. Mix thoroughly with the contents of 
the flask by shaking, and set in the boiling water again until no 
smell of ether can be perceived at the mouth of the flasks; this usu- 
ally takes ten to fifteen minutes. The fat is thus brought to the 
surface in a clear layer. The flask may then be filled up with hot 
water above the mouth of the side tube, care being taken that no 
fat enters it. Should: any enter, it may be drawn back into the 
flask by blowing upon it. Some care will be required to see that 
none of the butter fat clings to the side of the flask. It should all 
be carefully worked to the surface by shaking or jarring the flask be- 
‘fore filling with hot water to the narrow neck. Hot water is then 
carefully run into the side tube, causing the fat to rise in the gradu- 
ated tube. 


If the column of fat in the tube be broken by bubbles of water 
or air, continuity can be restored by running a small broom splint 
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COCHRAN’S MILK TESTING APPARATUS. 
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“or polished wire down through it and twirling it. Allow any ad- 
herent fat to drain off be’ore removing it. 
/ The division upon the scale reads per cents to one-tenth of one 
‘percent. The reading should be done while the column is hot, and 
should extend fromthe upper surface of the top bottom of the fat 
“column. The difference in reading will give the per cent. 

The table supplied with the instruments gives the per cent. of fat 
‘per hundred pounds of milk: 


Percentage of Fat Corresponding to Cochran’s Measures. 


/ 
Meas- Per Meas~x Per Per Meas~ Per Per Meas~| P2r 
ure of | cent. in ure of |cent.in| cent. in || ure of | cent. in | cent. in || ure of |cent.in 
fat. .j*e milk. fat. milk. | cream. fat. milk. | cream. fat. |cream. 
0.5 173 10.0 3.46 7.03 20.0 6.92 14.06 30.0} 21.09 
1.0 346 10.5 3.63 7.38 20.5 7.08 14.41 80.5) 21.44 
1.5 .5019 11.0 3.80 7.73 21.0 7.26 14.76 31.0 21.79 
2.0 692 11.5 3.97 8.08 21.5 7.48 15.11 81.5] 22.14 
2.5 .765 12.0 4.15 8.44 22.0 7.61 15.47 82.0) 22.50 
3.0 1.038 12.5 4.32 8.79 22.5 7.78 15.82 82.5) 22.85 
3.5 1.211 13.0 4.50 9.14 23.0 7.95 16.17 33.0) 22.20 
4.0 1.384 13.5 4.67 9.49 23.5 8.18 16.52 83.5} 23.55 
4.5 1.557 14.0 4.84 9.84 24.0 8.30 16.87 34.0) 23.90 
5.0 1.730 14.5 5.01 40.19 24.5 8.47 17.22 34.5) 24.25 
5.5 1.903 15.0 5.19 10.54 25.0 8.65 17.57 35.0] 24.60 
6.0 2.076 15.5 5.35 10.89 25.5 8.83 17.92 35.5' 24.95 
6.5 2,249 16.0 5.53 11.25 26.0 9.00 18.28 86.0] 25.31 
7.0 2.422 16.5 5.70 11,60 26.5 9.17 18.63 36.5): 25.66 
(ee) 2.595 17.0 5.88 11.95 27.0 9.34 18.98 37.0} 26.01 
8.0 2.768 17.5 6.05 12.30 27.5 951 19.33 87.5 26.36 
8.5 2.931 18.0 6.23 12.65 28.0 9.69 19.68 38,0 26.71 © 
9.0 3.114 18.5 6.40 13.00 28.5 9.86 20.05 38.5} 27.06 
9.5 3.287] 19.0 6.57 13.36 29.0 10.03 20.39 890] 27.42 
19.5| 6.74 13.71 29.5 10.20 _ 20.74 39.5] 27.77 
| 30.0 ROSSI eeuece senses | 40.0} 23.12 


As used at present, it is intended only for commercial analyses; 

_ but by making finer divisions upon the scale, it can be made use of 
for closer determinations, if handled with proper care. The ap- 
-paratus is sold by Marshall & Cochran, 215 North Fifth street, 
Philadelphia, , Pa. 

All the methods described depend entirely upon chemicals for 
effecting the separation of the fat from the milk. Each of the 
methods can ‘be relied upon for commercial analyses, and really 
mark a great advance in the process of analysis of milk. By the 
careful and proper graduation of the tubes; it is indeed entirely 
within the range of possibilities that by them analyses of milk may 
‘be quickly made, giving results comparable with the gravimetric 
method. 

; None of them, however, are quick enough to fully answer the 
purpose of testing milk for creameries, and during the year, two 
more advances in the process of milk analysis have been made. 
‘One by Dr. Babcock, of the Wisconsin Station; another by the 
Vermont Station, which has been tested, or at least the chemical 
investigations have been carried on under the direction of Dr. Cook 
-of that Station. ‘'The machine is called Beimling’s apparatus, the 
machine itself being patented by him. The Babcock apparatus is 
not patented by him, but forms of apparatus for carrying out his 
process have been patented. 
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Any method to be satisfactory should possess the following quali- 
ties, 7. ¢.: Ist. It should be simple, requiring no knowledge of - 
chemistry and little skill in handling apparatus. andi It should 
be cheap both as to apparatus and chemicals used. 3rd. It should 
be accurate, and the more accurate it is, the better. The analyses. 
for commercial purposes should be reliably made to about .t of 1 
per cent. 4th. The method should be rapid, so that a large num 
per of analyses may be made in a short time. While the three 
methods already discussed require from one to three hours to com- 
plete a series of twenty samples, with the apparatus of Beimling or 
Babcock, the work may be more perfectly done in an half hour or 


less. 


The apparatus which I shall next describe is Babcock’s Appara- 
tus, a cut of which is herewith represented. 


a | 
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figure 5. 


‘1. Test Bottles. These are of the same form as the bottles 
used in Short’s test, but are made a little smaller and of heavier 
glass. They should contain up to the neck not less than 4oc. c. 
and not more than 45 c. c. Each division of the graduated scale 
upon the neck represents .04 c. c., and in order to facilitate the read- 
ing, the neck is made of such a diameter that the marks of the scale 
are about 11% millimeters apart. Five of these divisions are equiv- 
alent to one per cent. of fat when 18 grams of milk are used in the 
test, it being assumed that the specific gravity of the butter fat, at ~ 
the temperature at which the reading is made (about 120 degrees 
Fahr.) is 0.9.” Each division, therefore, on the scale corresponds 
to one-fith of one per cent. 


ee 


2. Pipettefor measuring milk. This may be of any form, but one 

_ with a rather wide opening at the lower end, to allow the milk to 

run out rapidly is to be preferred. It should contain when filled to 

the mark, 17.6 c. c._ A pipette of this size will deliver a little less 

than 17.5 c, c. of milk. The quantity of the milk required for the 

_ test sample of 18 grams is 17.44 c. c., if the milk has the average 
specific gravity of 1.032. 

3. A measure for the acid. A graduate or cylinder of glass with 

a lip to pour from and a single mark at 17.5 c. c. is the best for gen- 

_eraluse. In laboratories, a large burette holding 100 c. c. or 200 
¢. c. with marks at each 17.5 c. c. and having a glass stop cock, may 
be us: d to advantage, but on account of the lability to breakage is 
not be recommended in factories or private dairies. 

4. Centrifugal machine. Any kind of centrifuge may be used 
that will give a speed of from 700 to 800 revolutions per minute. 
-The cut, furnished by Cornish, Curtis & Greene, of Fort Atkinson, 
ges represénts the particular form of machine supplied by 
them. 

The form devised by Dr. Babcock is mounted on a stand not dis- 
similar to the stand of aseparator. The tubes containing the acid 
are shown in place in the cut. The cylinder is made to revolve by 
means of a crank with a band running on large and small pulleys, 
giving a horizontal motion to the tin cylinder carrying the test bot- 
tles. This is provided with a cap and with provisions for supply- 
ing it with hot water or steam. For this purpsse, a kerosene lamp 
or Bunsea burner may be used, or connections may be made with 
the boiler so as to keepaconstant supply of steam in the jacket. 

The chemical used is commercial sulphuric acid, having a specific 
gravity of 1.82. Stronger acid should not be used, as it chars the 
fat. 

The pipette for measuring milk and the measuring flask for the 
acid are shown in the cut. 


Making the Test. 


Sampling the milk. Every precaution should be taken to have 
sample represent as nearly as possible the whole lot of milk from 
which it is taken. The milk should be poured several times from 

one vessel to another, or agitated in such a way that the sample may 
be thoroughly mixed. No clots of cream should appear on the sur- 
face or small granules of butter. Sour milk is very difficult to sam- 
ple, and where it is necessary to analyse it, a pint of the well stirred 
milk should have the curd disolved by mixing with it 5 per cent. of 
strong ammonia water. When this is done, 5 per cent. must be 
~ added to the result obtained in order to get the corrent percentage. 
_ The milk is measured into the tubes by means of a pipette fur- 
nished with the apparatus for that purpose- The tubes may all be 
+ numbered, and all receive the samples of milk one after another, by 
rinsing the pipette with the milk before drawing it full of the sample 
tobe used. The sample should always be drawn immediately after 
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thorough shaking so that the milk measured off will fairly represent 
the whole ‘milk. The acid is then measured into the test bottle, 
which may stand a day or two, if necessary, without chanzing the 
results. 

If curd is formed in the tube, it should be broken up by tho- 
roughly skaking it. 


The amount of commercial sulphuric acid required is approxim- | — 


ately 17.5 c. c. If less is used, the caseine is liable to be imper- 
fectly dissolved and rise in the column of fat. If more than 17.5, 
acid is used, the fat is liable to be attacked by it. The acid and milk 
should be thoroughly mixed by shaking. At first a precipitate of 
curd from the milk appears, which rapidly dissolves. A large 
amount of heat is formed by the chemical action of the acid upon 
the milk, and the solution soon becomes a dark brown. After 
standing a short time, the fat begins to accumulate on the surface 
having the appe’ rance of dirty cream. j 


Dr.- Babcock ives the following description of making the test: — 


Whirling th- >.ottles. The test bottles containing the mixtnre of 
milk and acid may be placed in the machine directly after the acid 
is added, or they may stand several hours without harm. An even 
number of bottles should be whirled at the same time, and they 
should be placed in the wheel in pairs opposite to each other, so 
that the equilibrium of the apparatus will not be disturbed. When 
all of the test bottles are placed in the apparatus, the cover is 
placed upon the copper jacket, and the machine is turned either by 
hand or by power at such arate that the wheel carrying the bot- 
tles will make from 600 to 800 revolutions per minute, and this mo- 
tion must be kept up for six or seven minutes. If this wheel is less 
than about 20 inches in diameter the speed should be greater, or 
else the whirling should be continued for a longer time. 

When the bottles are placed in the machine directly after the 
acid is added, the separation may be affected without any extra 
heat, as that caused by the chemical action is sufficient to keep the 
fat hquid. If the bottles have stood after the acid is added until 
the contents are cooled below roo degrees F., the water in the tank 
should be warmed to about 200 degrees F. before putting the bot- 
tles in the machine. The bottles should be kept heated in the ma- 
chine as high as the boiling point of water while the separation is 
being effected. The proper degree of heat may be obtained by 
lighting the burner or kerosene stove under the jacket when the ma- 
chine is started; so much water having been poured into the jacket 
as will be just heated to boiling when the whirling is finished. In 
this way, hot water is always available for filling the tubes at the 
proper time. In creameries, heat can be most easily supplied by 
steam connection with the boiler. If the machine is stopped for 
about six minutes, a layer of fat will be found upon the upper sur- 
face of the liquid in the tubes. This fat will not usually be clear; 
this, however, will make no difference in the result, as the subse- 
quent treatment wiil clarify it. 

As soon as the bottles have been sufficiently whirled, they should 
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be filled to the neck with hot water. This is most conveniently 
done by placing a vessel containing boiling water above the ma- 
chine, and by means of a syphon, made from a small rubber tube: 
with a glass tip, run the water directjy into the bottles without re- 
moving them from the wheel. The flow of water can be perfectly 
controlled by a pinch-cock upon the rubber tube _ If only a few 
tes's are to be made, the bottles may be easily filled with a pipette, 
or by pouring from a graduate. The cover should then be replaced 
and the machine turned for one or two minutes, after which more 
hot water is added, filling the tube to about the seven per cent. 
mark. The fat will'slowly rise into the graduated tube losing its. 
cloudy appearance as it passes through the hot water. When all 
the bottles are filled, the cover is put upon the tank and the ma-_ 
chine again turned fora short time. During this time, the water 
in the tank should be kept hot either by placing a lamp or kerosene 
stove beneath it, or by pouring in a quantity of boiling hot water 
before starting the machine. If the fat in some of the tubes still 
has a cloudy appearance, the cover should be placed upon the tank 
and heat applied for a few minutes, when the fat should become 
clear and in condition to be measured. The clearing may be hastened 
by whirling the tubes while hot. When the bottles are allowed to. 
cool off to a point where the fat will crystallize and then warmed 
again, the fat will usually be much clearer than before, but as this- 
does not materially change the volume of fat, it is considered un- 
necessary. Evena slight cloudy appearance does not harm. Meas-- 
uring the fat: The fat when measured should be warm enough to: 
flow readily, so that the line between,the acid liquid and the column 
of fat will quickly assume a horizontal position when the bottle is re- 
moved from the machine. Any temperature between 110 degrees 
F. and 150 degrees F., will answer, but the higher temperature is 
to be preferred. The slight difference in the volume of fat due to 
_, this difference in temperature is not sufficient to materially affect 

~-results. A difference in temperature of 40 degrees F., will make 
less than one-tenth per cent. difference in milk containing five per 
cent. of fat. To measure the fat, take a bottle from its socket, and 
holding it in a perpendicular position with the scale on a level with 
the eye, observe the divisions which mark the highest and lowest 
limits of the fat. The difference between these gives the per cent. 
of fat directly. The reading can easily be taken to half divisions or 
to one-tenth per cent. 
- If the column of fat is less than about one division, as will some- 
times happen with skim-milk, butter-milk, or when it may assume 
a globuler form instead of a uniform layer across the tube; when this. 
occurs, the fat can usually be estimated with sufficient accuracy by 
simple inspection, but if an accurate reading is desired, it may be 
obtained by taking four samples of the milk in four test bottles, and 
after treating them in the usual way, until the bottles are ready to: 
be filled with water, adding water to three of them only, filling 
them as full.as possible without running them over. After whirling 
them for a minute to bring the fat all into the neck, the fat may be 
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poured off from these three tubes into the fourth. If any fat re- 
mains adhering to the sides of these tubes, they should be filled a - 
second time with water and the remaining fat poured into the fourth 
bottle, which is then filled with water, whirled, and the reading 
taken; this divided by four will give the per cent. of fat. <A better 
way would undoubtedly be to have a special test bottle, holding 
three or four times as much as the ordinary bottle, that could be 
used for skim-milk, butter-milk and whey. Three or four times the 
usual test sample could then be taken, and by adding the proper 
quantity of acid, the test could be made without transferring the 
fat. / 
Cream. The chief difficulty in testing cream hes inthe sampling. 
Cream that is sour, or that has been exposed to the air untilthe ur- 
face has dried, can not be accurately sampled. The same is true 
of centrifugal cream that is badly frothed. .Sweet cream from 
Cooley cans, that is not too thick to flow readily from the pipette, 
may be tested with satisfactory results. The process, however, 
must be modified slightly from that used with milk, as the amount 
of fat in cream is so large that it can not be measured in the ordi- 
nary test bottle, if the usual quantity is taken for the test, besides a 
much greater error results from the cream which adheres to the 
pipette than with milk. Both these difficulties may be overcome, 
by taking two or three test bottles and dividing the test sample into 
as nearly equal portions as can be judged by the eye. The pipette 
is then filled with water, and this is run into the tubes in the same 
way asthe cream. If three bottles are taken the pipette is filed 
with water a second time and emptied into the bottles as before. 
This serves to rinse the cream from the pipette, and at the same 
time to dilute it to a point where it can be tested in the same way as 
milk. The bottles are then treated in the usual manner, and the 
reading of the of the tubes added together for the per cent. in the 
cream. me 

Owing to the low specific gravity of cream, the test sample, if the 
same volume, will weigh less than that of milk, and consequently 
the per cent of fat as shown by the scale will be less than is found 
by the gravemetric analysis, in proportion as the weight is less than 
18 grams. Where a delicate balance is available, this error may be. 


entirely avoided by weighing the cream used in the test, and calcu- 
; 1s 

lating the per cent. of fat by multiplying the scale reading by—, 
a 


a being the weight of the cream. 

‘If 17.6 c. c. of cream is taken, and the portion adhering to the 
pipette is rinsed into the test bottle, a close approximation of the 
true result may be obtained without weighing, by correcting the 
scale reading as follows: For a scale reading of 20 per cent., add 
-25 percent. ; for ascale reading of .15 per cent., add o.1 per cent. 
Readings between these may be corrected in proportion. Below 10 
per cent. no correction is necessary. . 

In Dr. Babcock’s hands, (as published in the Seventh Annual Re- 
port of the Agricultural Experiment Station of the University of 
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Wisconsin) the analyses by this method compare very satisfactorily 
with those by gravimetric analyses; being approximately .1 lower. 
In our hands, while the analyses are very uniform among them- 
selves, they run appreciably lower than analyses made by the 
Adams’ method. By using a proper co-efficient of correction, it 
_ would be possible, however, to make the results correspond very 
closely with those secured by the Adams’ method. 

The expense of the analyses is insignificant, being less than a half 
cent a test, and by proper care in handling the bottles, very little 
breakage need occur. The holders for the bottles in revolving cyl- 
inders should be packed with cork, rubber or some other material 
to prevent the glass from coming in contact with the metal, which will 
have a tendency to crack the bottles under the severe ‘pressure of 
the centrifugal force. 

Some difficulty may be experienced until the operator becomes 
acquainted with the use of the chemicals; time of digestion, etc. 
in order to get the fat in the neck of the tube free from caseine. 
We have encountered this difficulty in endeavoring to carry out the 
instructions given by Dr. Babcock; but have generally succeeded 
in getting the caseine fully dissolved by allowing the milk and acid 
to stand together for some time before putting it into the centri- 
fuge. No doubt improvements will be made upon the machine in 
this particular but with some experience, as it is, little difficulty 
will be found in arriving at results sufficiently accurate for all 
commercial purposes. See comparative analyses. 


Beimling’s Method. 


The Beimling apparatus, a cut of which is here presented, man- 
ufactured by H. F. Beimling, 214 Pembrok Place, Philadelphia, 
Pa. The apparatus consists essentially of a centrifugal machine, 
which is patented and so arranged that during revolution, the tubes 
will stand out in a horizontal position, giving the full effect of the 
the centrifugal force upon the milk. The machine for making six 
tests at a time could be carried in a good sized valise, and fastened 
to a table or window-sill without inconvenience. 

The cut shows the form of test bottle, which is not unlike the 
bottle used in Short’s method. It also shows the two pipettes; the 
larger one holding 15 c. c., and the smaller one holding 3.6. ¢., used 
for measuring acid. The chemicals used consists of two liquids 
made by mixing equal parts of rectified amyl alcohol (fusel oil), and 
concentrated hydrochloric acid, specific gravity 1.16. The second 
is ordinary commercial oil of vitriol, sp. gr. 1.83. The sample of 
milk is introduced into the bottle by means of a pipette. Use care 
to secure the last drop of milk. Then a 3c. c. pipette 1s filled with 
the amyl alcohol and hydrochloric mixture which 1s added to the 
milk in the bottle and thoroughly mixed with it by shaking vigor- 
ously. The test bottle is then filled nearly to the neck with oe 
oil of vitriol and vigorously shaken until the acid is well mixe 
with the milk and the curd almost if not entirely dissolved. Care 
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Figure 6, 


will have to be observed in this part of the operation, and it 
will be found convenient to have a small cork for the test bottle to 
be used while shaking, and withdrawn several times during the 
operation to allow the air and gas to escape. Considerable heat 
will be developed by this operation, and it is well to have the bottle 
wrapped in a towel, or or some other convenient article, to keep it 
from burning the hands during the shaking: Instead of a cork, an 
ordinary rubber cap for the finger, such as is on sale at most drug 
stores may be used. After this has been thoroughly mixed, the 
bottle is immediately filled to tne zero point with the oil of vitriol, 
which is mixed with the rest by tipping the bottle upside down a 
couple of times, and is then placed in the centrifugal machine. A 
half dozen tubes may be filled in this manner, set in the centrifugal 
machine and whirled vigorously for half a minute to a minute. On 
stopping the machine, the clear butter fat will be found inthe neck 
of the bottle, the column of which represents the per cent. of butter 
fat in the milk. 
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_ The danger of cracking the bottles may be largely avoided by 
placing a disk of cork in the bottom of the metal tube intended 
to hold the test bottles. This prevents them from coming in con- 
tact with the uneven bottom during whirling and will reduce break- 
age. (Suggested by Dr. Millspaugh after our assistant had broken 
several bottles. No breakage has occurred since its adoption). 

The fat comes up clearly and sharply, and the divisions of the 
column upon the scale should be read from the extreme limits of 
the fat column. 

The tubes should be kept warm enough to keep the fat column 
melted, as slight depression of the column gives incorrect results. 

In using Hite’s table for rapid calculations of the fat content of 
milk, it must be remembrred that the regular tubes furnished with 
the Beimling machine are graduated to degrees and tenths of de- 
grees. One degree represents 0.87 per cent of the butter fat. One- 
tenth degree, therefore, represents .087 per cent. 

By using a magnifying glass in extending the scale as practiced 
at this Station, the table gives the reading for the scale to one- 
fourth of a tenth of a degree. Thus, for one degree and a little ex- — 
cess, by the magnifying glass estimate what part of the space be- 
tween one degree and one-tenth degree is the correct reading. If 
we find it to be 1.025, the per cent of fat is 0.892 per cent. If the 
correct reading be 1.050, the correct per cent of fat is 0.913 per cent. 
If the correct reading be 1.075, the per cent of fat is 0.935. If the 
correct reading be 1.1, the per cent of fat is 0.957. 

In using the table, a little time will be necessary to acquire skill 
to read quickly and accurately with a magnifying glass; but we have 
been able to accomplish it by a little practice, and after having as- 
sured ourselves of the accuracy of the tubes, find it an extremely 
convenient and quick method of determining the fat in milk. 
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HITHS TABLE. ; 


HITW’'S EXTENDED TABLE FOR THE RAPID ESTIMATION OF BUTTER 
MEESVAT FY BEIMLINGS METHOD. THE TUBES GrADUATED TO_DEGREDS. 

AND TENTHS OF DEGREES. ONE DEGREE REPRESENTS 0.87 PER CENT. 
OF BUTTER FAT. . 
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As regards the accuracy of the work done by this machine, we 
would say, that it compares very favorably with the results by Adam’s 
method, as is shown by the table of comparative analyses. Where 
proper care is used in selecting the tubes and having them of uni- 
_form bore and carefully calibrated and graduated, results have been 
secured by us which we consider equally as reliable as those’secured 
by the gravimetric method. By making the neck of the tube nar- 
rower and therely enlarging the scale, or by using a magnifying 
glass with the ordinary tubes, readings can be made by a little prac- 
tice to the one-fourth of a division, and by use of the table prepared 
by B. H. Hite, of this Station, readings corresponding closely with 
those secured by the most exact processes of analyses have been 
obtained. The most serious difficulty to contend with in the use of 
this machine is the calibration and graduation of the tubes. It gives 
somewhat higher results in our hands than does the Babcock pro- 
cess and is more rapid. The expense is less than half a cent per 
test. The labor of turning the machine is much lighter than with 
the Babcock, and taking it all in all, we hold this method of analy- 
sis of milk in very high esteem. 
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Comparative Tests of Butter Milk and Cream by Different Methods. 


BY Bb, H. HITE. 
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Comparative Tests of Milk by Different Methods.—(Continued.) ~ 
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ric assuming the duties, with which I have been charged the “in- 

‘vestigation ‘of. injurious ‘and beneficial insects,’ and in ‘makin a ‘col- 
flection of those found in the State, I do so with a conviction of the 
“great importance of such studies 1 in ‘Promoting the agricultural in- 
Bstesis of the State. 

Recognizing the importance of a ‘full reference collection as one 
of the first requisites for doing good work in ‘this new line of’ re- 
search undertaken by the Station, I have devoted considerable time 

to collecting specimens, which aré being’ presérvéd ih’ didohol “and 
apers until the. winter,months, when they will be properly mounted, 

ae férmined, and afranged i in- cases, which are ‘now being prepared 
stor ‘their reception. "* 

‘Special investigations and experiments have been conducted as 
ie, Experiments with remedies for the Cabbage Flea Beetle, 
‘Plum Curculio, Sheep Ticks, House Flies’ and Currant’ Worm. 
pecial investigations on a raspberry insect, Locust tree” ‘insects 

‘and ‘the. desrtuction, of the spruce forests.” : sei 
Between the 2nd and 26th of July a trip was made aie a por- 
jfion of the State, in company with the Botanist, for the purpose of 
pamaking | collections, and to find” out if possible, ‘from personal ob- 
servations, the’ agricultural conditions’ of our State, ‘and the warts 
Hof, the. fatmer, in our respective departments. The trip’ was very 
successful and satisfactory i in ‘both’ respects. A large and valuable 
‘addition was made to the collections, and ‘the knowledge’ gaitied 
owill'aid us very. materially i in “directing. our work where: it will do 
“the most good. 
It is,my_intention to‘ continue to add material to: the ioneetion 
“whenever, opportunity. offers, and when T am not othetwise engaged, 
suntil, a reasonably | complete reference collection of the’ injurious, 
pits is and other insects. ‘of the State'is made.’ In ‘addition''to a 
study collection,’ I desiré to form. an éxhibit collection td illustrate 
the; different orders and families of insects, their wonderful’ trans- 
jhormations - and. modes of, attack, their parasites and natural enemies, 
ibe ir remarkable , instincts, and the , provisions ¢ of nature in “making 
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the conditions favorable for their existence. In this exhibit collec- 
tion, only material of economic interest will be placed; the object 
being to interest the farmer in the importance of this branch of © 
study, and thus gain the benefit of their observations and their in- 
dispensable aid in. suppressing the insect pests of the State. I hope 
to be able to adopt a system of correspondence with farmers and 
others in different sections of the State, that I may be informed at 
as early a date as possible as to the appearance of injurious insects, 
and the amount of damage they may be doing to crops and forest 
trees, and when the amount of damage is known to be of sufficient 
magnitude to warrant my going into the region effected for the pur- 
pose of making special investigations of the insects, their habits 
and natural enemies, experiment with insecticides, and give instruc- 
tions in the application of remedies, I shall do so, believing that in 
this way the most valuable results may be obtained in this depart- 
ment. 

I shall continue my investigations and experiments on cabbage, 
locust tree and spruce tree insects, taking up one at a time in the 
proper season, continuing from year to year if necessary, and will 
give the result of my original observations and experiments in spe- 
cial bulletins for each investigation, so illustrated and described 
that the farmer will readily recognize the injurious insects and their | 
natural enemies in their different stages and transformation, and 
know when and how to apply the proper remedy to obtain the best 
results. 

In my investigations, special attention will be given to the para-— 
sites and natural enemies of injurious insects, with reference to their | 
habits, protection, encouragement, and introduction from one local- 
ity to another. In the case of wide-spread destruction of forest 
trees and like ravages, this seems to be the only practicable remedy 
to be thought of. 

My reports of investigations will be addressed to the farmer and 
general reader, avoiding as far as possible technical terms and de- 
scriptions. 

“‘By the census of 1880, we find that the aggregate loss from in- 
sects in the United States equals $200,000,000 a year, while good 
authority places the loss one-half higher.” The loss, therefore, 
from their depredations in West Virginia is not less than a half 
million dollars each year, or at least as much as the total annual tax 
collected in the State; a loss, which in the present state of agricul- 
tural depression, is deeply felt by those depending upon the pro- 
ducts of the farm. 

‘‘There are over 329,000 known and described species of insects 
in the world; over 25,000 of them being in the United States; of 
which 7,000 to 8,000 are pests.’ It is, therefore, safe to estimate 
that there are over 20,000 known and unknown species of injurious 
and beneficial insects in West Vitginia. 

We realize the importance of a better knowledge of our insect 
enemies and friends when we consider that the life history of only 
a few of our commonest insects is well known, that without a knowl- 
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edge of the complete life history of an injurious insect in all its 
transformations, we can not successfully combat it; and that without 
a knowledge of the habits of an insect and its natural enemies, we 
may often do more harm than good in recommending or applying 
remedies. ; 

The study of the habits of a single insect throngh its transforma- 
tions ; the egg, how, when and where depositied; the larva or worm; 
its habits of feeding ; itsnatural enemies ; when and where it changes 
to the pupa ; duratron of the pupa state ; when the perfect insect 
emerges ; how it passes the winter and its habits up to the time of 
depositing its eggs ‘‘often. involve earnest, long, and patient study 
and the united labors of individuals extending over a series of 
years.” When we consider the many thousands of beneficial and 
injurious insects of which the life history is not known, we realize 
the magnitude of this field of investigation, and the need of earnest 
workers in every State and intelligent observers on every farm, all | 
working together for the advancement of knowledge in econemic 
Entomology. 

Less than a century ago, the study of insects was ridiculed by - 
nearly every one, and even yet, it is ridiculed by many of those - 
whom it would benefit most. The study has, however, assumed 
great importance within the last few years in its direct application 
to advancing the agricultural interests of the country. With the 
Division of Entomology at Washington, the U. S. Entomological, 
Commission sustained by liberal appropriation, the State Entomolo-' 
gists employed by a number of the States, and the Experiment Station 
workers in Entomology of which there are now about thirty, we may 
look for the most rapid progress, and valuabie results within the 
next few years. 


FARM AND GARDEN INSECTS. 


Having been supplied with a complete outfit for testing and ex- 
perimenting with remedies, I have made such experiments and tests 
as the conditions would justify. 

For the benefit of those who are not acquainted with the trans- 
formations and habits of insects, I will give an outline history of 
each insect on which remedies have been tried. The common | 
name will be given first, followed by the technical name. 


THE STRIPED FLEA BEETLE OR CABBAGE FLEA. 
(Phyllotreta Vittata Fab.) 


This well known garden pest appears early in the spring, destroy 
ing cabbage, radish and turnip plants before the second leaf is 
formed, and feeding on the leaves of the same through the summer. 
The beetles deposit their eggs in the stem and roots of cabbage and 
radish plants, the eggs hatch into minute worms which feed upon 
the roots and stem causing the plant to wither and die as if 
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_, Great, loss. is. sustained by farmers, along, the, Ohio river from, ‘the 
ravages of this insect, where | millions. of lant are, grown. HH Pest 
fields. : 
and, pany plants. “) at once eaacnced a series ‘of. Rel abit eX- 
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fee oe gallon of. water, Two table- spoons) soft soap: 1 table- spoon- 
ful pyrethrum, 1 table-spoon carbolic acid, 2 table-spoons tabacco 

dust,,., Applied April 23rd, with garden syringe, ¥% of. the mixture 

to 30 ft. row of radish plants badly infested. In a short, time. the 

beetles were foundlying on their, backs apparently. dead, Ten bee- 

tles thus affected, taken 1 1n,a bottle reviyed within an hour. _ Beetles 

did, not feed on the treated plants, until the pensdy was ware, off 
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1-2 of this mixture ;was; applied, to) 30 ft, row of cabbage plants. 
3 ft. left without ‘remedy. Rained directly after making applica- 
tion. Eee a5th, no difference observed in. treated. and untreated. 
aibhis,; wou ld probably be,a good application , to make. every morning 
in dry weather. Three more applications were made ‘between Apul 
ard and May 13th... it rained treaty after each PRRHEBH DD qike- 
iste same,as; above,. Bs i: tae 
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Composted, hog manure dusted around radish plants. This had 
the effect of making a rapid growth of plans thus preventing injur- 
ing from beetles tor some extent. 
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I pint soft soap. A Moswwo 
_ Applied full strength killed the plants, 
“'sPihited Yf killed the plants." ™ ub dub yb besizovlad 


Diluted % scorched them. MIST TO, TMO998 10 
Diluted 34 had the effect ot keeping beetles away until the 
remedy was washed off by rairi: 
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Applied 1 pint of soot from wood fire tenes to 15 ‘it. row OF 
cabbage plants. Two applications, between May 8th and 13th. 
Rained after making each application: Result: Beetles found on 
treated and untreated alike. 
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~eabbage plants.’ Condition’ and result fhe same as No. Hi ve 
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“' Pobaeco dust, 7 ‘abe BOR applied to 15 ft. row of cabbage 
plants. ‘Condition and result same as No. 7. 
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 Pyrethrum (or insect powder) 1 ‘tablespoon applied to'15 ft row 
bee cabbage plants’ covered with beetles; this’ seemed to kill them. 
Nine beetles; Howevor; taken ‘ina bottle’‘revived within an hour. 
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Remedy No. 12. 


Pulverized dry dirt dusted over plants. This had no effect again 
on account of rain, 


Summary. 


On account of frequent rains during the time of making tests, it 
was impossible to arrive at definite conclusions. Owing to the fact 
that frequent rains are favorable to the growth of cabbage and rad- 
ish plants and unfavorable for the life habits of the flea beetle, the 
untreated or check rown fared almost as well as those that were 
treated. The experiments proved, however, that liquid applica- 

tions like Nos. 1 and 4, and disagreeable odors like 5 and 6, would 
_ probably be the best remedies to use in wet weather. Nos. 2, 7, 8, 
g, 11 and 12 applied in the morning while the plants are wet with 
dew, in dry weather would probably be good remedies. The liquid 
applications should always be applied in the evening. 

The most favorable conditions for the life habits of the Flea 
Beeile is a bed of cabbage plants in an exposed dry and sunny spot, 
disturned only occasionally by rain and the cultivator. To success- 
fully combat the pests, therefore, we must reverse these conditions 
as far as possible by selecting damp shady spot for the plants, cul- . 
tivating frequently and watering often if necessary. : 


SHEEP TICK. 
(Melephagus Ovinus Linn.) 


This well known sheep parasite is found in the wool at all times 
inthe year. According to Packard,(Common Insects page 85). “The 
young are developed in the body of the parent insect, and instead 
of an egg, a pupa case is deposited containing a young tick. These 
pupa cases are found in the wool resembling brown seeds. Each 
female produces but two or three young,” therefore, they do not 
increase readily, When very numerous they cause the sheep to fail 
in flesh. In Spring before and after the sheep are shorn, they leave 
the old ones and attack the lambs, checking their growth and pre- 
venting their fattening, causing great loss to the grower of mutton 
lambs. . 

On April 25th, I applied the following original mixture as a 
remedy for ticks on lambs. Salt 8 table spoons, Tobacco dust 8 
table spoons, Sulphur 4 table spoons, Pyrethrum 2 table spoons. 
Mixed and applied dry to twenty lambs when wet withdew. The’ 
wool opened and the mixture sprinkled and thoroughly rubbed in 
with the hand. 

On April 26th, I examined the lambs and found nearly every tick 
dead. This mixture should be applied to the sheep in the fall and 
spring and to the lambs when one to three months old. 


71 
THE PLUM CURCULIO. 
Conotrachelus Nenuphar Herbs. 


This small, rough, grayish beetle is about .15 of an inch long and 
feeds on the leaves and green fruit of the plum, apricot, peach, 
cherry apple and quince. It deposits eggs in the young green fruit 

-in which the larva or worm develops, causing the fruit to fall off, 
‘‘when the larva emerges and enters the ground, where it changes 
to the beetle in about six weeks.” ‘‘Coming from the ground it 
hides in some secluded spot under chips and bark until the following 
spring; when it comes forth to again feed and deposit its eggs, ap- 
pearing at first only at night. Later it may be found on cloudy 
days on the fruit and twigs. It is very timid and will curl up and 
fall off the tree when alarmed. Its habit of feeding on the fruit and 
leaves enables us to kill some of them by spraying the trees with 
poison liquids, and their falling from the tree when alarmed enables 
us to collect and destroy them by jarring them off on sheets spread 
under the tree. To prevent injury to the tree when jarring, a branch 
should be cut off leaving a stub on which to strike with a mallet or 
hammer. This jarring process should be commenced about the 
time the blossom falls and continued until about the first of July. 
The jarring should always be done late in the evening or early in 
the morning. When, however, there are a number of trees suffi- 
cient to justify the purchase of a spraying outfit, it may be better to 
spray the trees with a poison solution of Paris Green and London 
Purple. If the Plums or Cherries are affected with mildew or rot 
it is well, perhaps, to add a mixture of copperas and lime or soda 
carbonate to the poison solution. 

The proper poison mixture is about 4 lb. of London Purplé to 
50 gallons of water: to which may be added for the mildew or rot 4 
lbs of sulphate of copper and 5 Ibs. of soda carbonate. 

Nearly all the fruit in this section was killed by late frosts. This, 
with the unusual wet weather, made an unfavorable season for 
making tests or experiments with remedies for the curculio. I had, 
however, a few cherry trees that were in full bloom, and on May 
15th, just after the blossom fell from the tree, I applied about ten 
gallons of the above mixture on a large cherry tree on which the 
cherries had been badly affected in previous years by the curculio 
and mildew. On May 25th, I examined the cherries on the sprayed 
and unsprayed trees, finding many stung cherries on the unsprayed.* 
but none on the one that was sprayed. On May 28th, the cherries 
commenced to rot and the rose bugs were observed eating the cher- 
ries on the treated and untreated alike. A few cherries on the 
sprayed trees were stung by the curculio. On June 2nd | made an- 
other application of the same mixture to the same tree. The rose 
bugs continued to eat the cherries; but no further attack of the cut- 
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*The nearest unsprayed cherry tree to the one that was sprayed was about 100 
yards. - 
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culio or rot could be found. The cherries on the unsprayed trees 
were so badly affected by the curculio, rose beetle and an Hemipter- 
ous insect, that scarcely a cherry remained on the trees to ripen. 

The sprayed tree remained full of cherries until he first ones be- 
gan to turn red, when over two-thirds of them fell off covering the 
ground with the fallen fruit. No worms could be found in the 
fallen fruit, and the cherries that remained on the tree were also 
free of worms. The fallen fruit showed evidence of punctures of 
the Hemipterous bug, which probably caused them to fall. _ 

While the above experiment was incomplete, it was sufficient to 
prove that it would probably pay well to apply the mixture to cherry 
trees subject to the attack of the curculio or rot. 


THE CODLING MOTH. 
( (Corpocapsa Pomonella Linn.) 


This insect was imported from Europe about the year 1800 and is 
now found wherever apples are grown in North America, causing an 
immense loss to fruit growers. It is a very small chocolate colored 
moth, appearing inthe spring when the apples are in bloom, deposit- 
ing their eggs in the blossom end of the fruit when about the size 
of peas. In about a week, the eggs hatch into a small pinkish 
worm, which bores into the apple and feeds around the core until it 
arrives at maturity, when it escapes from the apple either betore or 
after it falls from the tree, after which when they construct. their 
pupa cases or cocoons under therough bark of the tree, where they 
change to the pupa, which remains in the cocoon about two weeks, 
when the moth emerges to again deposit eggs in the more mature 
fruit late in July or early in August, this being the second brood of 
worms; the first brood causing the young apples to fall from the 
tree, the second brood spoiling the mature apples for market and 
making them ‘‘wormy” and imperfect. The worms are carried to 
the cellar in the apples where they escape and spin their cocoons in 
which the worms or larvas spend the winter changing to the pupa 
early in the spring from which the moth soon emerges. 

Two parasites of this insect were bred and described by Prof. 
Riley. These parasites deposit their eggs inthe worm, which hatch 
into small grubs and devour their host. 

There are also birds and other insects which attack and feed upon 
the worms after they escape from the apple. 


Remedtes. 


By keeping sheep or hogs in the orchard to eat the fallen fruit, 
many of the worms may bedestroyed. The best remedy however, 
is to spray the trees with a poisoned liquid during the time the moths 

-are dositing their eggs. A very small amount of this poisoned 
liquid catching in the blossom end of the young apples is sufficient 
to kill the young worms when they hatch and commence to feed. 
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Paris Green, or London Purle is used for this purpose. Prof. 
Cooke of Michigan who has tried many experiments with this 
remedy with excellent results, recommends 1 pound of the posion 
to 200 gallons of water. 

To prove that no bad effect would result from stock eating the 
grass under a tree after it had been sprayed with this poisonous 
liquid, he cut the grass under a tree thus sprayed and fed it to his 
horse; this did not even make the animal sick. By analysis it has 
also been found that there is not a sufficient amount of poison ad- 
hering to the fruit or grass to injure animals. 

On May 14th, June 2nd and 13th, I sprayed four apple-trees, 
using the same mixture with which I sprayed the cherry tree. The 
rose beetles were very plentiful on the trees, eating the fruit at the: 
second spraying; but the liquid did not seem to have much effect on 
them. . They continued to eat the apples on the sprayed and un- 
sprayed trees alike. 

On account of other pressing duties and absence from home, [ 
could not make a thorough examination of the fruit whenit ripened; 
but asfar as I could judge from a hasty examination, the fruit was 
much less affected by worms or rot on the sprayed trees than on the 
unsprayed. I hope to make farther and more complete tests next 
spring. 

In applying the remedies upon both the cherry and apple trees, 
the ‘‘Perfect Spraying Outfit” was used, which is a hand force pump 
attached to a barrel containing the mixture. It has ten feet of dis- 
charge hose with a graduated spray nozzle attached. An arrange- 
ment is also attached for agitating the mixture in the barrel while 
spraying. With this outfit placed in a wagon, the hose tied to a 
long pole, and an assistant to drive the pump, every part of the larg- 
est trees may be thoroughly sprayed. 


THE IMPORTED CURRANT WORM. 
(Nematus Ventricosus Klug.) 


This is a very common insect throughout the State of which 
much complaint has been made the past summer. It is a fly about 
the size of a house-fly, but belonging to a different order of insects. 
They appear early in spring and deposit their eggs on the veins on 
the under side of the leaf in regular rows. These hatch into the 
now familiar worms in about four days. These continue to feed 
about eight days, after which they leave the bush and seek a shel- 
tered spot, or enter the ground, where they spin their cocoons in, 
which they change to the pupa, remaining thus about 13 days, 
when the fly emerges to deposit eggs for another brood of worms, 
which, after coming to maturity pass the winter in their cocoons, the 
flies appearing again in the spring. 

Prof. Linter, of New York, discovered a parasite which attacks 
the eggs, causing them to turn brown. In other localities an ich- 
neumon parasite attacks the worm, while the soldier bug (one of 
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the stink bugs) ‘‘destroys the lava by thrusting its beak into the 
victim and sucking it until it shrivels up and dies. 

On May 20th, powdered white helebore applied dry with a bel- 
lows to gooseberry bushes infested with the worms proved to be 
an excellent remedy, killing nearly every worm the first application. 
This remedy applied dry or in solution of about an ounce to two 
gallons of water, is probably the best remedy known. 

Rose slugs, cherry and pear slugs belonging to the same family as 
the currant or gooseberry worm—may be successfully destroyed by 
the same remedy. 


THE HOUSE FLY. 
(Musca domestica Lin.) 


This is our commonest household pest, familiar to every one as 
they see them; but a mystery to most people as to where they come 
from. Like all other insects, it is first an egg, then a worm, larva 
or maggot, then a pupa or-inactive form from which the fly emerges. 
During the first warm days of spring, this fly comes forth from its 
winter sleep, having passed that season either in its perfect state or 
as a pupa; they then commence to deposit their eggs in stable man- 
ure, and decaying vegetable substanc s. The eggs hatch in about 
twenty-four hours into a little miggot, which feeds upon these sub- 
stances coming to maturity in about a week, when they accumulate 
in great numbers in a dry spot and change to the pupa. When they 
resemble little, red eggs, the size of small wheat grains. They re- 
main thus about a weak, when the perfect flies emerge to again de- 
posit their eggs, in this manner thereis a number, provably a dozen 
broods within a year. 

.They are sometimes attacked by a disease called the ‘‘Fly Chol- 
era,” a vegetable parasite or fungus, which destroys great numbers. 
When thus affected, they may be found attached to the wall or win- 
dow pane, surrounded with a white halo of the spores. - An insect 
parasite also attacks them in their larval state, living within their 
host until after the fly larva changes to the pupa, when, instead of 
the fly emerging, a minute gnat or chalcid fly will come forth. They 
also have a great many other insect and animal enemies. 

Perhaps the best preventative against this pest is to keep every- 
thing about the house and outbuildings scrupulously clean, not al- 
lowing manure of any kind, or decaying vegetable matter, to remain 
in once place longer than ten days during the spring and summer 
months. Such matter should be scattered out on fields and gardens 
where it will do the most good. A compost heap proves a hot bed 
for flies unless sufficient lime or plaster is added to kill the larve. 
Beneath stable floors is also a nursery tor these little pests. 

During the summer, I made frequent tests with insect powder 
(pyrethrum), blown freely in the air of a closed room with the Wood- 
son Insect Powder Bellows, which proved this method to be one of 
the best remedies for stupefying the flies. When thoroughly done, 
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_ Gf the powder has not lost its strength), the flies may be swept up 


> 
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‘to grain and grass crops. In the 


and burned within an hour after the powder is used, if allowed to 
remain longer many of them will recover. 


COLLECTING ‘TRIP NOTES. 


Between July 2d and 26th, 1890, a journey was made by team 
and wagon throughout eleven, counties of ‘the State, in company 
‘with the Botanist of the Station ; the route being from Parkersburg 
up the Little Kanawha River, through Wood, Wirt, Calhoun and 
Gilmer counties,thence on the Parkersburg and Staunton pike 
through Lewis and Upshur counties over Rich Mountain to Beverly, 
and up the Valley River through Randolph county to Valley Head ; 
thence over Point and Buffalo Bull Mougtains, down Elk River to 
Addison ; thence over Elk Mountain through Webster county into 
Nicholas county ; thence down the Gauley and Big Kanawha River 
through Fayette and Kanawha counties to Charleston ; thence by 
the Charleston and Parkersburg pike through Kanawha, Jackson 
and Wood counties to Parkersburg, being a distance of 376 miles. 
‘Copious notes were taken of observations all along the route of 


which the following is a summary : 


COLORADO POTATO BEETLE, 
* 

This beetle which has in past years been so destructive to the po- 
tato crop in this State, was observed to be doing very little damage 
all along the route, and it was reported that within the last year or 
two this insect seemed to be disappearing. This, no doubt, is caused 
by the increasing number of its natural enemies, which were found 
quite plentiful among the vines. Prominent among these were the 
lady birds, (little red bugs or beetles with black spots), a number 
of species or which were observed devouring the eggs and young 
larve of the pototo beetle. 


‘ 


CURRANT OR GOOSEBERRY WORM. 


The destructive work of this insect was noted through all the 
counties except portions of Gilmer, Fayette, Kanawha and Jackson | 


counties. 
THE WHITE GRUB. 


This pest, the larva of the May beetle, (which is so plentiful at 
night, during May, feeding on the leaves of fruit and forest trees), 
was reported in every county passed through as doing great damage 
Tygart’s Valley in Randolph 
and through portions of Webster and Nicholas counties, their dam- 
aging effect upon the corn was very noticeable. 
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WIRE WORMS, 


These are the larve of several species of snapping or click beetles, 
and like the White Grub are found to be doing immense damage to» 
corn crops, especially in the low lands of Tygart’s Valley and 
Welch Glades. One farmer near Beverly reported that he had re- 
planted his corn three times and the wire worms ate it up each time 
before it came up. He then soaked his corn.in tar water, when he 
got a partial ‘‘stand,” but too late to make a crop. It was also re- 
ported here that the worms were much worse on corn where hay and 
straw had been previously fed out on the land. Another farmer near 
the head of the valley had tried Buckeye Phosphate in the hill as a 
remedy for Wire and Grub Worms on corn; but the results were 
not satisfactory. 

The Wire and Grub Worms are without doubt among the worst 
insect pests the farmers of this State have to contend with. Hid- 
den as they are beneath the surface of the ground and feeding on 
the roots of the grain and grasses, and on the roots of nearly every 
kind of vegetation. I -have frequently observed in my practical ex- 
perience on the farm that an application of different kinds of stable 
manure and plowed under on land infested by these insects has 
proven doubly beneficial in stimulating the crop and repelling or 
killing the worms. It is, therefore, my intention to visit the worst 
infested districts next spring for the purpose of studying these in- 
sects, and to conduct a series of experiments with different kinds of 
fertilizers to ascertain their value as insecticides, and I would sug- 
gest that farmers generally note carefully the effect on these insects, 
of different kinds of fertilizers; especially stable manure plowed un- 
der for corn, and report results to the Station. 


THE CABBAGE WORM. 


Of the White Butterfly (Pieris rapae) was reported all along 
the route as not doing as much damage to the cabbage as they’ 
had in former years, and the Butterfly was noted as being rare. 

A new Cabbage Worm, which is probably the larvae of the Cab- 
bage Pionea (Pionea remasalis) was reported and observed to be do- 
ing considerable damage to cabbage near Charleston and Parkers- 
burg. It hassince been observed at Morgantown, ard was recently - 
sent to me from near Amenia, Washington county, O. This is a 
southern insect and is probably being introduced here in southern 
cabbage. I find, however, that a parasite is destroying this insect ~ 
in great numbers, which will probably prevent it from becoming a. 
serious pest. 


THE APPLE-TREE TENT-CATERPILLAR. 
The webs of this insect were observed plentiful in apple trees in 


portions of Wood and Upshur counties, and occasionally at points. 
in other counties passed through; the trees having in places been. 
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-defoliated by the caterpillar. The eggs from which these caterpil- 
lars hatch are deposited in July by a moth or “miller” in groups of 
two or three hundred, on small twigs, resembling black knots. 
These may, without much diffiulty, be found and destroyed during 
the winter, and thus prevent the caterpillar from appearing in the 
spring. 


THE STOCK-BORER OR ‘‘HEART-WORM.” 
aN 5 


This is a brown or black striped worm which was frequently ob- 
served feeding in the heart of young corn, in the stalks of iron weed, 
thistle, rag weed and young blackberry briars; in fact they were 
found in nearly every kind of weed and plant having a pithy stalk. 
They were found to be doing considerable damage to corn in Ran- 
-dolph and Webster counties. 


THE GRAIN PLANT-LOUSE 


Was generally complained of, and probably did considerable dam- 
age to wheat and oats early in the season; the latter crop being al- 
most a failure in all the counties passed through. A number of 
parasites were found attacking this insect, which no doubt prevented 
a total destruction of the wheat and oats crop. 


THE PEACH TREE BORER. 


Was found to be generally destructive to neglected peach trees. 
Fresh wood ashes placed around the trees in May of each year has 
-been found an excellent remedy against the attack of this insect. 


THE APPLE TREE BORER. 


This insect was found to be doing much damage to apple trees 
in Upshur county, near Buckhannon. One of the best remedies 
-for this insect, perhaps, is to place fresh wood ashes around the 
roots of the trees in May and July of each year and hang rags or 
pieces of old carpet satuated with soft soap inthe forks of the trees. 
‘This, like the above remedy for the Peach Tree borer is, however, 
only successful as a preventative. After the Grubs are once lodged 
within the wood, they must be either cut out with a knife or killed 
by inserting a wire into their burrows. 


TOBACCO INSECTS. 


Through the “‘Lime Stone Hill” region in Jackson and 
Wood Counties, where tobacco is one of the principal crops 
grown, the insect complained of was the Tobacco Worm, which had 
been giving unusual trouble. ; 

There is a parasite attacking this worm, and if the worms thus 
attacked were left to breed them, the insect would probably soon 
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disappear without much effort on the part of the tobacco grower. 
The worms thus affected may be known by their unhealthy appear— 
,ance and the great number of little white cocoons on their backs, 
each one of which contains a parasite. 


SPRUCE INSECTS. 


While passing through Randolph County, we first learned of the 
destruction of the Spruce timber in Cheat Mountains, the cause of 
which no one seemed to know. It was reported that hundreds of 
‘acres of the timber was continually dying and that the trouble was 
constantly increasing. When we learned of the immense extent of 
the forests covering some five hundred thousand acres, and that it 
was probably threatened with total destruction, possibly by disease 
or insects, we decided that on returning to the Station, we would 
urge the importance of a special trip to this region for the purpose 
of investigating the trouble. Accordingly a trip was made into this 
region the last of August, an account of which will follow. 


A NEW WHEAT INSECT. 


A new wheat insect was reported near Elizabeth in Wirt County, 
operating in the stalks, causing them to fall or lodge before the 
grain ripens. The crop being gathered, observation on the species 
causing the trouble was impossible. 


A NEW CORN INSECT. 


A new corn insect was reported near Charleston to have done con- 
siderable damage to the crop early in the season. It was a ‘‘small 
white wcrm” or ‘‘maggot” operating near the roots of the young 
corn. 

A new Gooseberry Bug or Beetle was reported near Mount Car- 

-mel, in Fayette County. A ‘‘small bug” had eaten all of the leaves 
and fruit off the bushes. 

A rabbit was found in the road in Jackson County having evi- 
dently died from the effects of a parasite which, upon examination, 
was found in a large tumor on its neck. It has been noticed for a 
number of years that the rabbits in the vicinity of Kanawha Station 
during July anc August were seriously affected from the attack of 
this parasite. They became so weak and emaciated that they could 
not run and dogs would kill great numbers of them. 


A day was spent with Mr. W. H. Edwards at his home in Coal- 


burg, Kanawha County. Mr. Edwards has spent many years in the 
study of the Butterflies of North America, and his work and writ- 
ings have made his name familiar to Entomologists in this and 
other countries. The butterflies taken by me up to that time were 
kindly determined by him. I am also indebted to him for later de- 
termination. 

The specimens taken during the trip, are all yet in alcohol and 
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papers, where they will necessarily remain until a cabinet is pre- 
pared and time can be had to properly mount and determine the 
material. A list of the species taken on this trip will appear later. 

It will be seen from this report that there is a broad field for work 
in this Department. That this trip has pointed out lines of work in 
which results should yield the greatest benefit to the farmers and to 
the State, and that to obtain such benefit, special investigations 


- must be made in the localities in which the greatest damage is be- 


ing done by cerlain insect pests. 
THE HORN FLY, 


On returning to Kanawha Station on July 26th, this was observed 
for the first time on my cattle, and on inquiry it was found that they 
were annoying other cattle in the neighborhood, which was creating 
considerable comment as being something new. Prof. John B. 
Smiths’ excellent account of this fly in a special bulletin of the New 
Jersey Expermiment Station and in the Annual Report of the same 


' for 1889, enabled me to recognize this insect brought over on cattle 


about the year 1886-1887. It was reported from near Philadelphia 
in 1887 and by the middle of July, 188g it had spread nearly all over 
the State and southward into Virginia and northward into New 


. Jersey. . 


The fly will be readily recognized where they make their appear- 
ance by their great abundance on the body and horns of the cattle. 
The resemble the common house fly, being abont half as large. 
They are blood thirsty little insects and so annoy the cattle by their 
bites that the cows fail in milk and other cattle fail in flesh. 

On October roth, the flies were again observed at the same place 
and more complaint was heard in regard to them. 

On September 18th, my home was again visited, when a Jersey 
cow was found to have large bleeding sores on each side, exidently 
caused by the irritation of the flies and kept bleeding by the cow 
striking or rubbing the places with her horns. 

According to Prof. Smith, these flies breed in the fresh droppings 
of the cattle a new brood appearing every fifteen days. Prof.. Smith 
recommends as as remedy against the attack of the flies, fish oil, 
with a small amount of carbolic_acid applied with a sponge, or X O 
Dust and Tobacco Dust applied to the cattle among the hair where 
the flies most usualy congregate. 

These flies will probably appear in great numbers next season, 
and may do considerable damage. 

I bring this matter before the farmers of the State thus early in 
my observations upon the fly in order that I may incite them to ob- 
serve the insect,-and to invite correspondence from them that may 
lead to a better knowledge of their distribution in this state and the 
amount of damage they cause. bs 
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THE RASPBERRY GOUTY-GALL BEETLE. 


OR 
Rep NECKED AGRILUS. 


(Agrilus ruficollis, Fabri.) 


The larva or grub of this beetle is injurious to cultivated raspber- | 
wies, blackberries, and dewberries, killing the canes by girdling the 
main stems and branches, checking the natural flow of sap, and 
forming thick, rough places called gouty-galls. 

The beetle (Fig. 4., natural size, and Fig. 7., enlarged) has blue 
black wing covers and beautiful copper colored neck or thorax. 
‘They appear from June until August; but usually during and after 
the blossom falls from the raspberry, depositing their eggs on the 
"young cane at first near the root, later, at different points on the 
amain stem and branches. The eggs hatch into minute worms or 
darve, which, guided by a wonderful instinct, at once commence 
feeding on the sap just beneath the bark; proceeding spirally up- 
ward around the cane, as shown at Fig 1., causing it to die. 

When the larva has attained a certain size, it enters the woody 
part of the cane to the pith, through which it proceeds upwards, 
frequently eating through the wood to feed on the sap, (as shown at 
«d. and e.), which is evidently its natural food. When it has pro- 
ceeded in this manner from 4 to 8 inches in the cane, it excavatesa 
cavity, or pupa case, in the pith near the woody part, in which it 
passes the winter in the position as shown at f. In March, it sheds 
its skin, and changes into a form much _ shorter, and is found 
in the position as shown at Fig. 2. During April, it sheds its skin 
again, changing into the pupa state as shown at Figs. 3 and 6, re- 
maining thus until late in May, when it changes to the perfect beetle, 
and soon emerges from the cane, as shown at Fig. 4. 

The time in which the eggs are deposited, probably extends from 
June to August, that being the habit of other species belonging to 
the same family. It is evident that eggs are deposited late in the 
summer, from the fact that occasionly young larve are yet found in 
the galls late in March and April, and late in May I have taken a 
few larve in the pith not having formed their pupa case. It is, 
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EXPLANATION OF PLATE. 


Fig. 1. Raspberry cane infested by Agrilus ruficollis, showing at a, 
| the young larva in mine; 2, cocoons of parasites; c, where 
larva enters wood to pith.; d and e, where larva comes 
out to feed on sap, and at f, the position of the larva dur- 

ing winter months. 


Fig. 2. Larva after shedding skin in March. 

Fig. 3. Pupa in April. 

Fig. 4. Perfect insect emerged. 

Fig. 5. Larva; Fig. 2. enlarged. 

Fig. 6. Pupa; Fig. 4. enlarged. 

Fig. 7. Beetle; Fig. 4. enlarged. 

Fig. 8. Parasite larva (enlarged) from cocoons at b, and Fig. 1. 


Fig. 9. Parasite (enlarged) bred from cocoon found in mine as 


shown at b, Fig. 1. 


Limes at the right of the enlarged figures, and the small insect 


at right of Fig. 9. represent the natural size. 
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therefore probable, that some of the beetles emerge late in the sum- 
mer. By far the larger portion of the larve, however, are found 
_ early in the winter in the position shown at fig. 1, the beetle emerg- 
ing in June. 

The infested canes may be easily detected by an uneven swelling 
1 to4 inches long found at different points on the main stem and 
branches; but usually near the ground. Careful search must be 
made for the infested canes, which should be cut out and burned be- 
fore the period of flowering, thus preventing the beetles from 
emerging to deposit their eggson the young canes. All wild black- 
berry and dewberry briars in the neighborhood of cultivated ones 
should also be cut out and burned before the beetles emerge, pro- 
vided in both cases, the beetles have not been attacked by para- 
‘Sites. 


PARASITES. 


When a piant or special crop is produced in one locality for a 
‘succession of years, the insects feeding upon it become abundant 
from the increase supply of their natural food. 

Every species of insect has one or more special parasites, or other 
natural enemies. These also increase from the same cause, reduc- 
ing the destructive insects in proportion to their own prevalence. 
The original parasite, are in turn attacked by other secondary para- 
sites and natural enemies, the injurious insect being allowed again 
to increase, which may be claimed to be a provision of nature to 
preserve an equal balance of animal ard vegetable life. How to 
best pretect and foster the natural enemies of injurious insects is 
therefore a problem of the greatest importance in entomological 
work. Often by gaining a thorough knowledge of an injurious in- 
sect and its natural enemies, we may with very little effort on our 
part so assist nature as to prevent it from becoming a pest. 

True insect parasites are minute gnats or flies called Ichneumons 
Chalcids and Tachine flies. They deposit their eggs in and on 
the eggs and larve of other species; the eggs hatching into grubs 
or larve which live within their host, ‘feeding upon the fatty por- 
tion of its victim, which dies from exhaustion” after the parasite 
larvz have matured and emerged fromits body. The parasite larva 
either changes to a pupa within the body of its victim, or emerges 
and spins a coeoon from which the perfect insect emerges in due 
time. 

The cocoons of two species of parasites were found in raspberry 
and blackberry canes where the larve of the Agrilus have perished. 

On March 11th, cocoons like those represented in Fig. 1 at b 
were found plentiful in the galls of the Black Cap Raspberry, scarce- 
ly a living larva of the raspberry beetle being found, although the 
galls were quite plentiful. On April 7th, two parasites emerged 
from the cocoons. Sending cocoons, larva, and a specimen of the 
insect to the Division of Entomology at Washington, Mr. L. O. 
Howard, First Assistant Entomologist who has made a special study 
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of parasites, kindly replied to my letter of inquiry. (Insect Life Vol. 
3. Page 20) saying that ‘‘the parasite which you have reared from 
the Agrilus ruficollis is a new species of the genus Bracon. It isin 
all probability a primary parasite, as the species of this genus are 
reared from Coleoptera larvae.” These parasites emerge from the 
cocoon at the side, near the end. They continued to emerge from 
the cocoons until June 25th, when my supply gave out. The larva 
of this parasite taken from a cocoon is figured at 8, very much 
-enlarged and the perfect insect at 9. 

On May 13th, I discovered another parasite cocoon in the pupa 
case formed by the Agrilus larva. Quite a number of these were 
found later, all of them in the pupa case of Agrilus, in blackberry 
and dewberry briars. On June 25th, the perfect insect, or (imago) - 
emerged from one of these cocoons; the others which are being 
kept in a bottle are yet (Oct. 24th), in the larva state within the 
-cocoons, the natural time for them to emerge being probably late 
in the season after the Agrilus larvae have formed their pupa 
-case. This was also determaned by Mr. Howard as Charitopus 
Magnificus. ; 

Out of 109 infested and dead blackberry canes examined on May 
20th, five were found to contain the cocoons of parasite No. 1, 
15 to contain cocoons of No. 2; and 26 containing living larvae 
_and pupa of Agrilus, as follows: 13 pupa as in Fig. 3; 1 larva in 
the condition as in Fig. 2; 9 larvae in the condition as at f in 
Fig. 1;1 larva feeding in the pith; 2 larva in the galls; 67 having 

erished either from the sting of parasites or some other cause. 

I would therefore suggest that when pruning cultivated rasp- 
berries and blackberries that the infdsted cane should be thorougly 
-examined and if a majority of the beetle larvae have been destroyed 
by parasites or other causes that it would perhaps be best to not 
burn the infested came ; but leave them that the parasites may again 
emerge to attack the Agrilus. These canes containing parasites 
could also be introduced into patches or localities where. the beetles 
are not infested by them, and thus be made to assist in destroying 
the pest, 

In localities where berries are not cultivated and ‘‘borers” are a 
pest, it would be well perhaps to reverse the operation, protect the 
beetles and destroy the parasites. 
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FOREST AND SHADE TREE INSECTS-I. 


YeLLow Locust, (Robinia Fseudacacta, L.) 
PRELIMINARY INVESTIGATION OF INSECT RAVAGES. 


Returning to the Station on August 7th, after an absence of about 
two months, I observed the locust trees all along the Baltimore & 
Ohio R. R., between Central Station and Morgantown peculiarly 
affected. The trees everywhere in the forest and field having a 
scorched and dead appearance. 

The landscape thus marred by the dead appearance of this, one 
_of our most valuable as well as beautiful forest and shade trees, at- 
tracted the attention of every one, and excited their wonder and 
euriosity as to the cause of the trouble. 

'. Arriving at Morgantown, which seemed to be the worst affected 
district, I at once, by the request of the Director of the Station 
commenced an investigation which was continued until August 14, 
when I was called away to attend to other duties. This short time 
only enabled me to lay a foundation for a future and more thorough 
investigation, which the extent and increasing value of the locust 
timber certainly warrants, when it may be destroyed by insects 
_ within a few years, as has been done in New England and the West. 

The present trouble was found to be caused by insects; and the 
region thus affected so far as I have since observed extends through 
Doddridge, Harrison and Preston Counties, from Grafton westward 
to near the Wetzel County line, from Fairmont through Monongalia 
County to the Pennsylvania line, and from Piedmont southward 
through Tucker, Randolph, Upshur and Lewis Counties. The 
trees were unaffected through Ritchie and Wood Counties, and along 
the Ohio River as far as was observed, the leaves being fresh and 
green at the time they seemed to be dying in the infested districts 
mentioned. This dead and scorched appearance of the locust trees 
at a time of year when they are noted for their beautiful green foli- 
age was, as far as can at present be learned, first noticed in Harri- 
son County about the year 1885, when a few scattering trees were 
observed to.turn brown. The number of trees thus affected rapidly 
increased each year until every tree, bush, and sprout of this species 
looked as if it had been killed by fire. This trouble continued to 
spread until at present at least one-fifth of the State is affected. 

While over forty species of insects were found to be feeding om 
different parts of the affected trees, one species, the Locust Hispa, 
appeared to be the principal cause of the trouble. The following 
#6 an account of this and other insects so far observed, 
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EXPLANATION OF PLATE. 


LOCUST TREE INSECTS: 


Fig. 1. Locust Hispa, Odontota Dorsalis. 
a. Under side of foot showing peculiar formation. 
b. Profile of foot showing peculiar formation. 
ce. Supposed egg case. 
d. Longitudinal section of ‘‘c.” 
e. Larva of Fig. 1. 
f. Pupa of Fig. 1. 
Fig. 2. Odontota nervosa. 


Fig. 3. Locust Borer, Clytus robinae. 
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THE LOCUST HISPA. 


(Odontota dorsalis, Oliver.) 


7 


This beetle was extremely plentiful on the locust leaves at the 
‘time the investigation was being made, as many as eight were fre- 
quently found on a single leaf. The beetle is about one-fourth of 
an inch long, yellowish above with a black head and black stripe 
along the back. They are rough and ridgy above; but smooth and 
shining black beneath. They probably appear in May or June when 
they deposit their eggs on the under side of the leaf, which hatch 
into small grubs that burrow into the leaves and feed upon the sub- 
stance beneath the surface; forming blisters near the edges which 
usually extend to the mid-rib. When these grubs or /arvae become 
full grown, they resemble ¢ Fig. 1, as seen in the microscope. They 
then change within the blister to the pupa form which the beetles 
soon emerge, and feed on the surface of the remaining tinaffected 
leaves, The blisters formed by the larve of this insect, the leaves 
skeletonized by the beetle, together with the blisters formed by 
other leaf mining larve, cause the leaves to turn brown, wither and 
fall. 

By referring to my notes and collections, I find that this beetle 
and another belonging to the same genus represented at Fig. 2, were 
taken feeding on the leaves of the locust, at Morgantown, June roth 
and at Kanawha Station, June 16th. 

While this insect has been known to Entomologists for a number 
of years, and has been frequently reported as doing damage to locust 
trees in different parts of the country, especially in the Middle States; 
very little has been written on the subject, at least as far as is at 

“present accessible to me. It is my intention to make a complete 
study of the habits of this insect the coming summer, and endeavor 
to find, if possible, a remedy in its parasites and natural enemies. 
Like the plum curculio, it is the habit of this beetle to fall to the 
ground when alarmed, and in the case of valued shade trees, it may 
be possible to destroy them by the jarring process which is so suc- 
cessful with the curculio. Their habit of feeding on the upper sur- 
face of the leaves would make it easy to treat them by spraying the 
trees with poison liquid. While it may be possible to successfully 
destroy these insects by jarring and spraying sufficient to preserve 
the foliage of a few valued shade trees, such a remedy could not be 
applied to those of the forest and field. - This insect alone will prob- 
ably do no more harm than to mar the beauty of the locust as a 
shade and forest tree, yet combined with other and more destructive 
insects found preying upon the trees, may result in a complete de- 
struction of the locust timber, which if so, would cause a loss of not 
only thousands but millions of dollars to the State. It is therefore 
of the greatest importance that a thorough investigation should be 
made of the locust tree insects to find if possible a practical, natural 
or artificial remedy against their ravages. 


88 
(Ononteta nervosa, Panzer, Fig. 2.) 


Found quite plentiful with the locust hispa feeding upon the sur 
face of the leaf. Nothing further has so far been observed of its 
habits. 


THE LOCUST BORER. 
(Clytus Robinae, Forster, Fig. 3.) 


This beautiful ‘“‘black velvet and gold beetle” is found feeding on 
the blossoms of golden rod in September. It deposits its eggs on 
the branches and trunk of locust trees. The eggs hatch into grubs 
which bore into the green wood where they feed, and if plentiful 
often cause the death of the tree. Many trees have been observed 
in and around Morgantown partly and completely dead, caused ev- 
idently by this insect. The grubs were observed early in the season 
within the green wood and the beetles were found quite frequent on 
the golden rod in September; but this insect is probably not doing 
much damage to the locust at present in the region infested by the 
Hispa. 

This beetle according to Harris, Packard and Riley is ‘‘by far 
the most destructive pest of the locust.” It ‘thas nearly extermi- 
nated the locust in New England” and ‘‘nearly all the locust groves 
in the west have been destroyed by it.” e 

Should this insect, therefore, appear in any great numbers in dis- 
tricts like the one mentioned, where the vitality of the trees would 
naturally be weakened from the loss of leaves, the locust would 
certainly be doomed to destruction. 

Shade trees could probably be protected from the ravages of this 
insect by spraying the trunk and branches with a strong solution of 
soft soap and water during the period in which the beetles deposit 
their eggs, which is supposed to be between the last week in August 
and the first week in October. Two or three applications during 
this time would very likely prove successful. This, like the remedy 
for the Hispa would, however, only be practicable to apply to a few 
ehoice shade trees. For a general remedy, we must look as before 
te the natural enemies of the insect. 


THE LOCUST-TREE CARPENTER-M®TH. 


e 


(Xyleutes Robinae, Harris.) 


This is a large night flying moth. It deposits its eggs in July on 
the bark of mature but healthy trees. The worms, according to 
Dr. Asa Fitch, on hatching’from the egg sink themselves inward 
and feed at fiirst on the soft inner part, until when their jaws ac- 
quire more strength, they penetrate to the hard sap wood and finally 
resort to the solid heart-wood, residing mostly in and around the 
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center of the trunk, boring the wood here usually in a longitudinal 
direction, and moving backwards and forward in their burrows, en- 
larging them by gnawing their walls as they inerease in size, where- 
by the excavation comes to present the same diameter through its 
wole length. He further says that of all the wood-boring insects 
in our land, this is by far the most pernicious, wounding the trees 
the most cruelly. It perforates a hole the size of an half-inch 
auger, or large enough to admit the little finger, and requires three 
or four years for the bark to close together over it. This hole run- 
ning inward to the heart of the tree and admitting the water there- 
to from every shower that passes, causes the decay in the wood to 
commence, and the tree never regains its previous soundness. 

These worms probably live within the burrows in the tree three 
years before changing to moths. When full grown, they measure 
from two and one-half to three inches long. They ‘‘always attack 
the living and healthy trees,” usually at a point where the large 
branches are given off. These worms we found quite frequent at 
Kanawha Station in April in locusts cut for posts and in oak trees 
cut for wood and lumber, and the large trees recently cut on the 
University grounds here show evidence of their destructive work. 
This insect also attacks the Red, White and Black Oaks, and is 
probably the most injurious forest tree insect known. nt 

To prevent the moths from depositing their eggs, the same rem- 
edy as recommended for the locust borer (Clytus Robinae) applied 
in July or August would probably prove efficient. 


THE LOCUST SPROUT AND TWIG BORER. 


This is a little red caterpillar, which bores into the pith of young 
sprouts and tender branches. A swelling or gall is formed 
around the point of attack, and the sprout or branch usually dies, 
or breaks off at this point. This lava was found to be very plenti- 
ful and destructive in the vicinity of Morgantown, four or five being 
frequently found in a single sprout or branch. 

Very little has so far been Jearned of the history of this insect ; it 
must, however, leave its burrow and enter the ground to change to 
the pupa, as I have not been able to find a pupa within the burrow. 
Between August 7th and 14th and September rath, to October 8th, 
they were found in the sprouts all sizes, from the very smallest or 
just hatched up to the mature worms. Itis, therefore, possible that 
there are several broods and that they may become very destructive 
to young trees if neglected. 

To prevent this insect {rom increasing, the young sprouts affected 
(which may readily be found by their swelled and knotty appear- 
ance), should be cut out and burned while the worms are yet in 
their burrows. 

THE YELLOW LOCUST MIDGE. 


(Cecidomyia Robiniae, Haldeman). 


This is a minute midge or gnat. It deposits its eggs near the 


ge 
‘margin of the leaf, which hatch into very small maggots. Their 
irritaton causes the edge of the leaf to thicken and roll up forming 


a kind of gall where the sap probably collects and furnishes them _ 


with food. This insect was found quite as plentiful as the Hispa, 
nearly every leaf having one or more of these galls on their edges 
containing both larve and pupe. 

This insect is possibly quite as injurious to the locust trees as the 
Hispa, especially in marring the beauty of the foliage, as they at- 
tack the young and tender leaves and prevent their development. 
For this insect there seems to be no remedy. : 


LOCUST LEAF MINERS. a 


Six undetermined species of /arvae were observed mining under 
the skin of the leaves forming blisters similar to those formed by 
the Hispa; different species having a preference for certain and dif- 
ferent points on the leaf. One species, a small green larve, is very 
abundant at the present time (October 8th). Nearly every remain- 
ing leaf being inhabited by one or more of them in blisters formed 
_ on the upper surface over the mid rib. On September 12th, I ob- 
served that this species was very plentiful in Wood county, the 
trees turning brown as they were here in Morgantown in August. 
The damage to the tree from this species, however, cannot be very 
great from the fact that they attack the leaves about the natural 
time for them to fall. : 


THE LOCUST SKIPPER BUTTERFLY. 
(Zudamus Tityrus, Fab.) 


This is a medium size butterfly of rapid flight with a large white 
or silver spot on the under wing, common in yards and along road- 
sides during the summer. They deposit their eggs singly on the 
leaves of the yellow locust, and the cultivated flowering variety, the 
eggs hatching in a few days into worms, which when young, roll up 
the edge of the leaves, and as they grow larger fasten two or three 
leaves together forming a kind of tent in which they remain through 
the day, coming forth to feed during the night. These worms were 
found very plentiful on the locust trees here, and the butterfly was 
found very common wherever the locust grew on our route through 
the State. Harris*says that this worm sometimes strips the leaves 
from the common yellow and vicid locust trees. Spraying with 
poison liquids would probably preserve our shade trees from the 
structive attack of this insect. 


LOCUST LEAF ROLLERS AND PASTERS. 
Seven undetermined species were found rolling and pasting the 


leaves together and feeding on the inner surface of their covering; 
one or two species being very plentiful. 
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By reference to the collection and notes, it is found that seventy- 
eight species of insects were observed and taken on the locust trees. 
during the season, those mentioned above being the principal ones 
doing damage. Of this number, forty-five species were found feed- 
ing on some part of the trees. It is my intention to continue the 
investigation of these locust tree insects during the coming summer 
and until a more complete report can be made. The results of 
which will appear in a future special bulletin. In the meantime, if 
those receiving this report who are interested in the investigation, 
will report their observations as to the amount of locust timber and 
its value in their respective localities or counties, the extent of the 
damage from injurious insects and such other observations of inter- 
est which may from time to time be made, it will aid very materially 
in making the future bulletin of special value to every one interested 
in the preservation of this, one of the most valuable timbers in the 
State. 
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FOREST AND SHADE TREE INSECTS.-II. 


BLack Spruce (Picea Mariana). 


PRELIMINARY REPORT. 


As stated upon another page while passing through Randolph 
county on our journey of observation and collection, in July, we 
first learned of the destruction of the spruce timber in that section 
of the State; the cause of which no one seemed to know; evidently | 
- some disease or insect attack was threatening the spruce forests with 

total destruction. On returning to the Station and reporting the 

fact, a special trip was ordered. Accordingly on August 25th to 
- August 28th, inclusive, a journey was made in company with the 

Botanist of the Station by rail and stage, into the Spruce forests of 

Cheat Mountains at a point called Winchester, on Shafer’s Fork of 

Cheat River in Randolph county, for the purpose of making a 

special investigation of the unhealthy and dying condition of the 

Black Spruce timber in that region. 

A portion of this forest was passed through on the West Virginia 
Central R. R. in’'Tucker county on the 25th, where great numbers of 
dead spruce trees were noted, and where extensive saw mills were 

at work converting millions of feet into lumber. We arrived at 

~ Elkins, the terminus of this railroad, late at night on the 25th. On 

the afternoon of the next day we proceeded to Huttonsville by stage, 
where we remained on account of rain and floods until the morning 
of the 28th. at 

Proceeding again by stage on the Staunton pike, we entered the 
forests in which the invéstigations were to be conducted eleven 
miles from Huttonsville at an altitude of 3,425 feet. The timber 
here along the road had been cut and converted into lumber; this 

cutting, however, only extended a short distance after which we en- 
‘tered the forest.in its natural state. Passing through this some 
three or four miles it was noted that over half the timber along the 
road was dead and in all stages of decay. At one place along this 
road our driver pointed out the site of the first saw mill in this re- 
gion; it having been brought there by the soldiers during the late 
war for the purpose of sawing lumber for their winter camp; beyond 
this, we came to the battle field of Cheat mountain, a clear and open 
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spot on top of the mountain. Here an extended view was had of 
the Cheat mountains extending on all sides with the blue Alleghanies 
beyond. Thousands upon thousands of acres of what must have 
once been a magnificient black-green forest of living spruce, was 
now viewed as an immense waste of dead and decaying trees, pre- © 
senting a desolate and dreary landscape. Viewing this, we began 
to realize the destruction of this valuable timber, and how powerless 
man would be in an effort to apply a remedy for such a wide spread 
attack. From this point; the descent of the mountain was com- 
menced, and Winchester or Cheat bridge—our destination—was 
soon reached; a postoffice, a store and a logger’s camp is located 
here, where 45 to 50 men and Io teams are employed by a Michigan 
firm to-cut spruce logs, of which about ten million feet are run out 
each year. Seventy-five thousand acres of this spruce is here owned 
by this firm, fifty thousand acres of it being leased to the Sportmen 
Association of Cheat Mountains. The famous club house of this 
Association is located a mile and a half above the bridge. These 
are the only habitations along the river for a distance of 50 miles. 
The altitude at the river 1s 3.310 feet. Arriving here in the even- 
ing, nothing was attempted in the way of investigation until the next 
morning other than to make some inquiry as to the general supposi- 
tion regarding the cause of the death of the timber. Among the 
many opinions expressed, one was that the trees had lived their 
~natural life and were dying from old age; another that it was some 
disease; but the most general opinion was that it was caused by the 
drought of 1883(?) Some one had told them that insects were the 
cause but they did not credit the statement. The next morning a 
hatchet was procured and the investigation commenced on the first 
dead tree found, a vigorous application of the hatchet revealed at 
the first stroke evidence of serious insect attack, which upon further 
search was found to be the work of Scolytidae bark and timber bee-. 
tles; species of which were known to have destroyed extensive for- 
ests in Germany, France, Canada and New England, hence possibly 
the cause of the great destruction that had been going on this re- 
gion. Convincing proof, however, must be found in a tree that was 
dying from such an attack, none being seen, a careful search was 
then commenced. In tramping through the forest, over rock and 
logs, and tangled laurel thickets, we were forcibly impressed by the 
fascinating scene that surrounded us. The timber is almost entirely 
spruce and in all stages of growth. The soil (?)is one continued 
pile of boulders and rocks covered by a dense growth of club and 
other large growing mosses which concealed treacherous holes in 
which we would sometimes sink to our knees or waists, making 
“walking, away from the regular roads and paths, both difficult and 
dangerous. On this damp moss-covered rocky surface, the spruce 
grows, their roots extending down through the crevices where they 
find abundant moisture in the ever running water of thousands of 
mountain springs. Years ago this forest was called by travelers the 

‘Shades of Death,” suggested perhaps by the dense black foliage 
of the spruce and the thick undergrowth of laurel, where old, pros- 
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trate and decaying trees were seen frequently three and four deep 
covered by a thick damp mantle of moss, in which other vegetation 
attempting to grow would soon fade and die. As we view the de- 
struction that had been going on here among the trees within the 
last few years, we see that in reality a shadow of death had passed 
over this region, the cause of which it was now our duty if possible 
to determine. Although the dead trees on every side bore abundant 
evidence that the timber had been killed by insects, no trees could 
be found actually dying from.such effect, until we reached the top 
of a mountain where the loggers were at work, here the object of 
| our search was found, being a small tree about eight inches in di- 
ameter not yet entirely dead. Procuring anax the tree was felled 
: 

; 


and abundant and convincing proof of the cause of its death was 
found when a portion of the bark was removed revealing hundreds 

- of little insects which had mined through the bark in all directions 
checking the flow of sap thus causing the death of thetree. Beetles 
: were also found in the green bark and sap wood. The men who 
: were watching the operation with evident curiosity and interest ad- 
mitted that they were convinced and expressed wonder that they 
: had never discovered the fact. Sections of thistree were cut, which 
_ were kindly carried to the camp by the men who offered any further 
: services we might desire. Mr. Steel, the foreman of the camp, be- 
_. ing especially kind in giving us assistance and information. Farther 
search was made for dying trees and anumber of others were found, 
. where swarms of small gnats were observed flying around the trees 
and alighting on the bark. Supposing these to be parasites careful 
} ‘search was made in the bark, where the same insects were found in 
the mines of the bark borers on which they had evidently been feed- 

ing. Several other species of insects were also found feeding on 

_ these bark borers. We had thus found the possible and evident 
3 cause of the timber dying, and the probable natural remedy which 
had checked this cause and prevented further destruction. Much, 
however, remains to be studied out before convincing proof can be 

- had as to which species should be changed with their death, and 
which should have the credit for the better condition of the forest. 
These trees were again visited on September 1st, the bark carefully 
cxamined, and sections of the trees cut and sent to the Station for 
further study. On returning to the Station, these sections were ~ 
placed in large cylindrical glass jars, the mouths of which were 
covered with coarse muslin secured by rubber bands. I have thus 
been able to note the insects which have since emerged from the sec- 

-- tions. I am now in correspondence with timber men in different 
sections of the forest with a view of securing additional information; 
and with Profs. Riley and Howard of the U. S. Division of Entom- 

__ ology, to whom I sent examples of the insects taken in the forest, 
_ and from the breeding jars, for determination. They have kindly 
determined such of them as were known; several of them proving 

to be new species. A list of the insects taken, with cuts and de- 
scriptions of the principal injurious and beneficial ones, will appear 
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later in a special bulletin on thisinvestigation. I will probably visit 
the forests from time to time until the investigation is completed. 

It is hoped and believed that with a further knowledge of the par- 
asites of the spruce Scolytide and their habits, that they may be 
successfully introduced into forests where the trees are just com- 
mencing to die and thus prevent a wholesale destruction of the 
timber. 

\ - 
EXTENT AND DISTRIBUTION OF THE SPRUCE FORESTS OF WEST VIRGINIA. 


Valuable information in regard to the extent of the forests was ob- 
tained from Col. E. Hutton, who is an extensive land owner and 
dealer and is thoroughly acquainted with the Jand and timber of the 
mountain regions in this section of the State. According to his 
estimate, the spruce forests are distributed as follows: 


Randolph county, | 15,000 acres on Elk and Gauley waters. 
5 120,000 acres on Cheat River waters. 
5,000 acres on Mill creek. 
500 acres on Elk mountain. 
Pocahontas county, 20,000 acres on Shafers’ Fork of Cheat. 
100,000 acres on the head of Greenbrier. 
100,000 acres on Gauley and Elk head waters. 
Tucker county, 50,000 acres on Cheat waters. 
Mineral county, 25,000 acres. 
Greenbrier county, 33,499 acres by actual survey, on Cherry Tree 
river, making a total of nearly 500,000 acres, or about 800 square 
mules of spruce forest. He thinks the actual amount will go over 
rather than under this estimate. His estimate that there were 
25,000 acces in Greenbrier county, was proved by actual survey to 
exceed that amount over 8,coo acres. 


INFORMATION CONCERNING TIME WHEN TIMBER COMMENCED AND CEASED 
DYING IN CHEAT REGION. 


Col’ Hutton stated that he observed trees commencing to die in 
the Cheat region about ten years ago, or between 1880 and 1882, 
the destruction continued for five or six years, the trouble spreading 
until over 300,000 acres was more or less affected. He farther 
stated that the timber did not die over all the forest alike; but in 
patches of from 60 to 1,000 acres, and that the largest and best 
trees seemed to be more frequently affected than the smaller trees. 
Mr. Hanbric, who is the game-keeper of the Sportsmen’s Associa- 
tion, says that he has spent almost all his life in these forests as a 
hunter, and that he has been observing the spruce timber for the 
last ten years. Hesays that in the summer of 1882 there was a 
very severe drought here, that in October following the timber com- 
menced to die, continuing through the winter and much worse the 
following summer, the trees then died scatteringly until 1885. No 
trees to his knowledge have died here within the last three years; 
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but he observed last fall that they had commenced to die in Poca- 
hontas county where the timber had been heratofore unaffected, 


INFORMATION CONCERNING CAUSE OF DEATH OF TREES, 


_The general supposition by people living here is that the timber 
died from the effect of the drought of 1882, some claimed that the 


trees had come to maturity and were dying from old age, giving 


giving their reasons that the larger trees seemed to die worse than 
smaller ones, while a very few thought that it might have been 
caused by insects. Col. Hutton has obrerved that at certain times 
in the year, while the timber was dying the air would be full of little 
‘“‘bugs;” that from the numbers would get in one’s hair and be other- 
wise annoying. He had cut into green logs and trees and found 
“bugs” in the sap wood, thus concluding that they had something 
to do with the death of the trees. He supposed, however, that the 
other insects found in the bark only attacked the trees after they 
were dead. 

Captain Parsons, a railroad surveyor who has conducted surveys 
through this forest at different times, stated that he had often ob- » 
served that in a few years after they made such a survey the timber 
commenced to die on either side of the path made by the hacking 
and cutting necessary in their progress through a forest of this kind, 
and that if small bushes or trees were cut and lodged against living 
ones would often cause them to die. . 

Mr. S. L. Riger, of Phillippi, who has observed the spruce for- 
ests before and after the trees commenced to die, stated that his 
theory as to the first cause of the trouble was, that the deer hunters 
made burnings in the forests from which the green trees would com- 
mence to die on all sides and the trouble would continue to spreed 
until checked by some unknown cause. He said that it was sup- 
posed by some that the trees had lived their natural life. Others 
supposing that their death was from drought, others that it was 
caused by a “‘bug,” and still others who were confident that the 
trouble was caused by a fly which they had observed flying around 
the trees. He further stated that the trees seemed to die worse in 
the fall and winter than at other times. 


ANSWERS TO CIRCULAR LETTERS. 


In answer to the following questions mailed to lumber and tim- 
ber companies operating in the spruce as to when the timber com- 
menced to die in their respective localities. 

No. 1, Huling Lumber Company, Tucker County: answers within 
ten or fifteen years. 

*No. 2, Black Water Lumber Company, Tucker County, about 
1887. 

*No. 3, Silas Sharp, Pocahontas County: In the year 1887. 


*These localities are widely separate from that in which the investigations here re- 
ported were made; no general drought has been reported since 1882. 
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No. 4, St. Lawrence nminiey Greenbrier County, 1883. 
As to the cause of their death: 

No. 1, answers: Don’t know; worms. 

No. 2, answers: Everybody gives it up. 

No.3, answers: The general opinion is on account of drought. 
The ‘‘Pine” generally grows in rocky places, and there was 
not dampness enough to keep the trees alive. 

No. 4, answers: Two very dry summers in succession. 

Are the trees dying at the present time: 

No. 1, answers: Yes, to some extent, 

No. 2, answers: It is said not. Said death is checked. 

No. 3, answers: Not more than common. 

No. 4, answers: No. 

How long does the timber continue to die in one locality? 

No. 1, answers: About three or four years: 

No. 2, answers: Generally one season. 

No. 3, answers: ‘Two years: 

No. 4, answers: About three years. 

What proportion of the timber in your Weal is now dead? 

No. 1, answers: One-fourth. 

No. 2, answers: Twenty-five per cent. 

No. 3, answers: The highest points of timber. 

No. 4, answers: 15 per cent. 

What is the present value of standing dead trees for lumber, and 
what is the probable time in which they may yet be profitably 
worked. 


No. 1, answers: About equal value for three years: After that ~ 


time it very rapidly deteriorates. 
No. 2, answers: It depends on time of cutting after date. 
No. 3, answers: The dead timber is as good for lumber as if it was 
green. It will be good for a year yet. 
No. 4,.answers: About two-thirds of the value of green timber. 
Will be good yet for four or five years. 
Mr. Hugh Maxwell, of Tucker County, an observing and intelli- 
gent gentleman, answers as follows: 
‘(I can state two or three facts: 
1st. The spruce timber in the affected districts is nearly all dead. 
There are certain strips, however, unaffected. 
and. They use the dead timber for pulp from which to make Paper 
This is now an extensive industry here. 
3rd. It is the prevailing opinion here that the death of the trees is 
due to parasites. 


4th. It seems that wild cherry is replacing the dying spruce.” : 


PERSONAL OBSERVATIONS. 


Trips were made in all directions from Cheat Bridge. Dead trees 
were examined in all stages of decay. Stumps and tops examined 
in cuttings of 1884, 1887, 1888, 1889 and 1890. Their condition as 
to insect attacks and decay and the time of year in which the tim- 
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ber was cut was carefully noted. Every species of insect which 
seemed to be in any way connected with the spruce as taken, and 
notes made on their habits as far as observed, (which will be re- 
ported later). 

Past history of the ravages of these insects in the spruce forests 
of this and other countries and the information that I have ob- 
tained from personal observation and inquiry, indicate that such . 
wholesale destruction of timber always follows some great injury 
to the forest by storms, fires or drought. This we may account 
for in the following mannér: The species of scolytid bark and 
timber beetles, which are supposed to be the main cause of the 
trouble, no doubt have a preference for injured trees or recent 
prostrated limbs, in which they are always more or less plentiful, 
and insuch they may continue to breed for many generations, in- 
creasing or decreasing according to the supply naturally furnished 
by an occasional uprooted tree or broken limb, never being allowed 
in the natural order of events to increase sufficiently to attack and 
and kill the healthy trees. When, however, something un- 
usual occurs to injure any large amount of timber, nature is then 
thrown of her balance, and no longer preserves natural order, and 
an equal division her species. The insects which have so long been 
prevented from increasing to their full extent by the meagre supply 
of natural food, lack of favorable conditions, and occasional attack 
of their enemies, now furnished with abundant breeding ground, 
and favorable conditions in the injured forest, increase with astonish- 
ing rapidity.* By the third year, they will have increased to count- 
less numbers, taking the character of an invasion, attacking trees 
and continuing on their march of destruction like a victorious army 
through an enemies country until checked by reinforcements in the 
ranks of their natural enemies. 

It is therefore possibly a fact, as is generally supposed, that the 
extreme drought of 1882 and 1883 had something to do with the 
wholesale death of the trees which occurred in certain localities in 
the Cheat mountain forests between 1882 and 1886. The timber on 
the extreme rocky points no doubt was thus very materially injured, 
many of the trees dying from the effects of the drought alone, thus 
forming a nucleus from which an invasion of the beetles might ex- 
tend to and destroy living trees. This was evidently the case in the 
locality mentioned. Points were found here so rocky that it seemed _ 
almost impossible for the roots of the trees to find either soil or 
moisture. Trees that once flourished on these points were now 
dead, and in an advanced stage of decay. Were these dry points 
the only places where trees were found to be dead, we might safely 
infer that the drought was the cause of their death; such we found 
was probably not the case, as the characteristic dead trees were ob- 
served on river bottoms, deep and fertile soil and even in swampy 
places in the infested districts. 

These affected portions of the forest from 50 to 1,000 acres 1m ex- 


*It is estimated that these scolytids will increase from one female at the rate ol 1,88: 


the first year, 8,010 the second year, and 729 million the third year, 
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tent, are located indiscriminately through the forests separated by 
tracts of green timber of greater or less extent. Old White Top 
Mountain near Cheat Bridge seems to have been the nucleus of the 
trouble in that region. The clearing made by a pioneer settler on 
this mountain, the opening of the Parkersburg and Staunton turn- 
pike through the forest here, the old saw mill and the camps of 
General Reynolds’ soldiers located here in the winter of 1861, the 
injuries by the three engagements of September and December, 
1861, followed by forest fires, storms and drought in later years, fur- 
nished a succession of favorable conditions for the increase of the 
injurious scolytids, so that when the drought of: 1882 impaired the 
health of other portions of the forest on this mountain, hosts of 
these beetle were ready to attack the injured trees from which they 
seem to have spread to those that were healthy and green, thus re- 
sulting in the wholesale death of thousand’s of dollars worth of val- 
uable timber. 


PROBABLE EXTENT OF THE DAMAGE. 


Colonel Hutton stated that about a 75 per cent. of 170,000 acres 
on Cheat waters and 10 per cent. of 140,000 acres on Gauley and 
Elk waters were dead. S. L. Riger, of Phillippi, stated that two- 
thirds of the 100,000 acres on Cheat waters was dead. From my own 
observations, I should judge that forty per cent. of the trees weré 
dead of the 15,000 to 20,000 acres near Cheat Bridge. Col. Huttons’ 
estimates are probably as near correct as itis possible to get them, 
from these we judge that at least 1,500,000 dollars worth of timber 
is now dead in the spruce forests of West Virginia. 


PRESENT VALUE OF DEAD TREES FOR LUMBER AND TIME THEY MAY BE 
PROFITABLY WORKED. 


Statement of Mr. George Steel, of Winchester, W. Va., foreman 
of an extensive logger’s camp: 

‘Ihave been here three years. We keep on an average 45 men 
and 10 teams. We cut and run into the river about ten million 
feet of logs each year. We have been cutting these dead trees 
right along, and I can not see much difference as to decay. The 
dead trees that we are cutting now will make very good lumber, 
and it is my belief that they will be good for lumber for at least 
three years. No large trees have died in this locality to my knowl- 
edge since I have been here.” 

On visiting the extensive saw-mill belonging to the same company 
located at the mouth of Cheat river, the following statements were 
obtai ed from Mr. Kysor, superintendent of the mill: 

“The first logs we sawed here was in August, 1889, about 200,000 © 
feet of which was felled in 1884 and 1885, only about 5 per cent be- 
ing discarded or thrown into the slab pile. The legs from trees of 
this cutting that were dead when felled made third-class lumber. 
The logs sawed last spring were from trees cut all the way from first 
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to third-class lumber; a much less per cent being discarded in this 
last sawing than in the first. There is now in the yard out of three 
million teet sawed: 2,000,000 feet of first-class lumber and above, 
700,000 feet of second-class lumber (piece stuff and weather-board- 
ing) and roo,ooo feet of third-class lumber. This lumber sells here 
at an average of about $12 per thousand. The third-class sells for 
$8 per thousand. and we sell more of it in proportion than we do of 

firsts and seconds. ; 


PERSONAL OBSERVATIONS. 


From a careful examination of the trees in the healthy and affect- 
ed districts and of the stumps and tops in cuttings of 1861 and 
1884-1890, a tolerably correct idea of the durability of the timber 
was formed, from which, I should judge that where these affected 
tracts are accessible to a railroad or stream large enough to float 
out logs, that this timber may be profitably worked within eight 
years after it dies.* It is therefore possible that much of this timber 
might be saved. From the fact that large companies are now oper- 
ating in it, and that thousands of acres of these affected portions of 
the forests, together with healthy portions, may be bought very 
cheap, and within the next three or four years no doubt much ofthis 
timber could be worked at a profit to operators, and a great saving 
gained thereby. We would therefore suggest that the districts al- 
ready dead should be felled and converted into lumber as soon as 
possible. 2 

When it is considered that the scarcity of spruce and other tim- 
ber of the world is becoming an alarming matter, the saving of a 
portion of the immense amount of timber which is now dead should 
certainly receive the universal attention of foresters and others who, 
are interested in the preservation of the great forests of West Vir- 
ginia, for practically every dead tree converted into lumber or pulp 
’ere it decays saves its,value. 


Summary. 


The spruce forests of West Virginia are estimated to exceed 500,- 


* ooo acres. 


Isolated portions in these forests are dead, possibly to the amount 
of 150,000 acres. 

While ‘conducting an investigation in one of these affected por- 
tions, all of the characteristic dead trees there bore abundant evi- 
dence of the attack of insects belonging to the family Scolytide. 

A number of small trees were found partly dead, and dying near 
where trees had been cut last summer. 

Great numbers of bark and timber beetles were found in the bark 
and sap wood of these dying trees both in the green and dead 
portions. + 


«This statement applies only to this Cheat Bridge region. In other portions of the 
forests, especially in ineker county, the timber rots quite soon after death. 
+Principally Polygraphes rufipennis, Kby.; and Xloterus bivittatus, Kirbey. 
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Three speeies of parasites* of these beetles were plentiful, and 
were noted flying around and onthe bark of the infested trees. 
Some of them were observed with their ovipositors inserted into the 
bark, while others were entering and emerging from the burrows 
made by the beetles. Here evidence was obtained of the possibil- 
ity of these beetles being destroyed or reduced by natural means 
to such an extent that they could no longer be destructive to trees. 

These same beetles were found very plentifaba in the logs, stumps 
and tops of last summers cuttings, near these dying trees. 

There was very little evidence of the attack of these beetles on 
“the stumps and tops of the 1887 cuttings, indicating that at or near 
the time that the timber ceased dying in this locality these insects 
were not plentiful. 


Conclusions. 


The conclusion arrived at from personal observation and notes 
leads me to believe that the death of the trees is probably due to 
the combined effect of two causes. 

rst. The ravages of the insects primarily succeeded some injury 
to probably a few trees ir isolated localities. 

and. When the conditions were no longer favorable to their ex- 

istence in the injured trees, and they had increased to great num- 
bers, the possibility of their attacking the healthy trees from sheer 
necessity and continuing to spread until checked by some natural 
cause, seems to me evident. J-reach this conclusion from the fact 
that I have found these same scolytids working in the green, sappy 
wood and bark. 
Still further investigations will be made in the spruce forests of 
the State in this and other localities, and a final report will appear 
in a future bulletin. - This bulletin will also contain a list of all in- 
sects taken in these forests, and such other additional facts as may 
be determined. : 


*Species—Trigonoderus, Helorus, and Spintherus, n. ap. 
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Inspection of Commercial Fertilizers. 


The law regulating the inspection and sale of fertilizers in West 
Virginia does not appear to be understood by manufacturers and 
others. There are so many misapprehensions upon the subject 
that Ideem it advisable to print the law in full together with our 
arrangements for conducting the analytical work and inspection. * 


AN ACT concerning Commercial Fertilizers, and repealing chap- 
ter twenty-five of the Acts of the Legislature of West Virginia - 
of 1879. (Chap. LXXII.) 


[Passed March 6, 1891.] 


Be it enacted by the Legislature of West Virginia: 

1. Every person or company who shall sell, offer or expose for 
sale, in this State, any commercial fertilizer or manure, shall affix 
conspicuously to every package thereof a plainly printed statement, 
clearly and and truly certifying the number of net pounds of fertil- 
izer in the package, name, brand or trade mark under which the 
fertilizer is sold, the name and address of the manufacturer, the 
place of manufacture, and a chemical analysis, stating the per- 
» centage of nitrogen or its equivalant in amonia, of potash soluble in 
distilled water, aad of phosphoric acid in available form, soluble in 
distilled water, and reverted, as well as the total’ phosphoric 
acid. In thecaseof those fertilizers which consist of other cheaper 
materials, said labels shall give a correct general statement of the 
composition and ingredients of the elements relied upon, contained 
in the fertilizer which it accompanies. If any such fertilizer be 
sold in bulk, such printed statement shall accompany and go with 
every lot and parcel sold, offered or exposed for sale. 

2. Before any commercial fertilizer is sold, offered or exposed for 
sale in this State, the manufacturer, importer or party who causes it 
to be sold, exposed or offered for sale, shall file with the Director of 
the West Virginia Agricultural Experiment Station a certified copy 
of the statement named in section one of this Act, and shall also 


* The Director is responsible for this bulletin. The analytical work was done by Dr. De 
Roode, B. H. Hite and the Director working together. 
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deposit with said Director, a sealed glass jar or bottle, or sealed tin 
can, containing not less than ore pound of fertilizer named and de- 
scribed in said statement, accompanied by an affidavit that it isa 
fairaverage sample thereof. The making of any affidavit required 
by this chapter falsely, shall be perjury. 

3. The manufacturer, importer, agent or seller of any brand of 
commercial fertilizer or material used for manurial purposes, shall 
pay for each brand at the time he files the statement required in sec- 
tion one of this Act, an analysis fee of tendollars for each of the 
fertilizing ingredients claim d to exist in each and every brand as 
fertilizer which he sells, offrs or exposes for sale within this State, 
provided that whenever the manufacturer or importer shall have 
paid the analysis fee her@€in required, for any particular brand of 
fertilizer, no agent or seller shall be required to pay any other or 
further analysis fee for said brand. : 

4. The analysis fee required to be paid by section three of this 
act shall be paid to the Treasurer of the West Virginia University 
for the use of the Agricultural Experimeut Station, and the party 
making such payment shall take from said Treasurer triplicate re- 
ceipts therefor, one of which he shall retain, and the other shall be 
deposited, one with the Director of the Agricultural Experiment 
Station, and the other with the Secretary of the Board of Regents of 
the West Virginia University, and by them filed and preserved in ~ 
their respective offices. 

5. Immediately after the filing of the receipt aforesaid with the 
Director of the Agricultural Experiment Station, said Director shalt 
issue a certificate to the party making such payment, stating the 
amount of fees paid, and the name, brand or trade-mark under 
which the fertilizer is sold, the name and address of the manufac- 
turer or importer, the place of manufacture, the name and place of 
business of the dealer, and the chemical analysis as set forth in the 
statement by section one of this act, and that the applicant for said 
certificate is authorized to sell said fertilizer within the State of 
West Virginia for the period of one year from the first day of Janu- 
ary to the 31st day of December, inclusive. Said certificate may be 
issued at any time for and during the current year, and may be is- 
sued during the monthof December for the year commencing on the 
first day of January thereafter. 

6. It shall be the duty of the Director of the West Virginia Agri- 
cultural Experiment Station to make or cause to be made a chem- 
ical analysis of every sample of commercial fertilizer so furnished 
him, and he shall print the result of such analysis in the form of a 
label oc tag. Such printed label or tag shall set forth the name of 
the manufacturer, the place of manufacture, the brand of the fertil- 
izer, and the essential ingredients contained in said fertilizer, ex- 
pressed in terms and manner approved by the Director, together 
with a certificate from the Director, setting forth that said analysis 
is a true and complete analysis of the sample furnished him of such 
brand of fertilizer of the ingredients claimed to be contained there- 
in. And he shall also place upon each lable or tag the money value 
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per ton of such fertilizer, computed from its composition, as he may 
determine. The Director shall furnish such labels or tags in quan- 
tities of one hundred, or multiple thereof, to any person or company 
complying with this act, and desiring to sell, offer or expose for 
sale, any commercial fertilizer in this State, and shall receive there- 
for the sum of fifty cents for every one hundred so delivered, and 
shall without delay pay the same to the Treasurer of the West Vir- 
ginia University for the use of the Agricultural Experiment Station, 
and take duplicate receipts therefor, one of which he shall retain 
and the other he shall deliver to the Secretary of the Board of Re- 
gents, who shall file and preserve the same in his office. 

7. The Board of Regents of the West Virginia University shall 
expend the money received under the provisions of this act in meet- 
ing the legitimate expenses of the Station, in making analysis of 
fertilizers, in experimental tests of same, and in such other experi- 
mental work and purchases as shall inure to the benefit of the farm- 
ers of this State, and shall include intheir annual report astatement 
of the receipts and disbursements thereof. 

8. The Director of said Experiment Station is hereby authorized 
in person or by deputy to take samples for analysis from any lot or 
from any commercial fertilizer which may be in the possession of 
any dealer in this State. Andhe is hereby authorized to prescribe 
and enforce such rules and regulations as he may deem necessary 
to carry fully into effect the true intent and meaning of the this act ; 
and any agriculturalist, a purchaser of any commercial fertilizer in 
this State, may take a sample of the same under the rulesand regu- 


dations of the Director of the said Experimental Station, or forward 


the same to the Experimental Station for analysis, and if the Direc- 
tor has reason to believe that the manuracturer of, or dealer in, said 
fertilizer has made any false or fraudulent representation in regard 
to said fertilizer, he shall cause the said sample to be analysed free 
of charge, and certify the same to the person forwarding the sample. 

g. Said Director shall also publish, by bulletin, the brand, name 
and location of the manufacturer, and chemical analysis of every 
fertilizer analysed or caused to be analysed by him. Said last pub- 


' lication te be made, if practicable, before the time at which said 


fertilizer is to be applied to the soil. 

to. Any manufacturer or vendor of any chemical fertilizer who 
shall sell, or offer or expose for sale, any commercial fertilizer with- 
out having previously complied with the provisions of this act here- 
inbefore set forth, shall be deemed guilty of a misdemeanor, and 
upon conviction thereof, shall be fined not less than fifty nor more 
than five hundred dollars. : 

11 Any company, firm or person who shall wilfully remove from 
or deface or change any label, or tag, or brand affixed to any pack- 
age of fertilizer.under the provisions of this act, before such fertilizer 
has been used for’ manurial purposes, or who shall sell such fertilizer 
without such label or tag being affixed thereto at the time of sale, 
shall be deemed guilty of a misdemeanor, and upon conviction 
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thereof, shall be fined not less than ten more than fifty dollars for 
each offense. 
12. Any company, firm or person who shall remove from or cause 
' to be-removed from any package of commercial fertilizer any state- 
ment, label or tag affixed thereto under the provisions of this act, 
and affix or cause the same to be affixed to any other package of 
commercial fertilizer, shall be deemed guilty of a misdemeanor, and 
upon conviction thereof, shall be fined not less than ten nor more 
than fifty dollars for each offense. 

13. Any company, firm or person violating any of the provisions 
of this act, or who fails to comply with the requirements of this act, 
shall be deemed guilty of a misdemeanor, and upon conviction 
thereof shall, when no other penalty is prescribed, be fined not less 
than ten nor more than one hundred dollars for each offense. But 
this act shall not be construed to apply to any one who manufactures 

fertilizers for his own use and not for sale. 

- 14. The Director of said Experiment Station shall report to the 
prosecuting attorney of the county wherein the offense was commit- 
ted, all violations of the provisions of this act, and failure to comply 
therewith, and a copy of any statement, label or tag required to be 
filed with said Director, or prepared by him, and any analysis made 
or caused to be made by him, when duly certified by said Director, 
shall be received in evidence in any prosecution or a suit for any 
violation of the provisions of this act. 

15. That chapter 25 of the Acts of the Legislature of West Vir- 
ginia, passed on the 4th day of March, 1879, entitled ‘‘An act to 
protect the purchasers of fertilizers in this State,” be and the same 
is hereby repealed. 
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The following blank is supplied to farmers, free of charge, who 
may wish to submit samples under section 8 of the Act: 


Farmers sending samples of fertilizers for analysis under the Act 
of the Legislature of West Virginia, passed March 6th, I8g1, wilk- 
please fill out and send the following blank by mail to Dr. John A. 
Myers, Morgantown, W. Va.: 


I hereby certify that the sample of fertilizer known and sold as 


*@eseaoerseovese ose oereeoervseeo & ore ee ee ee eeo ee ee weer ow ee oe 


- (Name of Brand.) 
Was smouphe by mies Of s Oo arn a ais oe eee Mere eg eaten 
(Dealer’s Name and Address.) 


West Virginia,..... KG .., and that it rep- 


j |” ate of Purchase.) 
resents fairly the quality of the fertilizer as delivered tome. The 
fertilizer is guaranteed by the manufacturer to have the following 


chemical composition: 


Etisssold at $j: per ton cash or $..... . per ton upon time. 
The Director’s tag taken from one of the packages is enclosed 
with the sample. 


arp ol atm ae gn = 


Big, eink. ew esha ae 
MOAR eae: Siler yawineent os TOO 
2 Address ~<-¢. Seno ee 


I hereby certify that I witmessed the taking of the above named 
BATTLE ROY. hice s-5 «seer aes oe Waele weighs ae gh UAC tate 
believe it represents fairly the quality of fertilizer bought by him, 
and sampled for analysis. JI further state that I have no financial 
interest in the above transaction. 


Sign, fof Sn 8 ud 9 gfe wh ca ee ee 
(Name of some other Person.) 


PIANC Ae ems FS) TOONS Address: Hiicaisus 


' 
Notice. -~Farmers and others in taking samples for Analysis will 
please follow closely the directions given for sampling fertilizers, 
Joun A. Myers, Director. 
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Directions for Taking Samples of Mattilizers for 
Analysis. 


Ist. All analytical work is based upon the supposition that the 
chemist receives a fair sample for analysis and all persons should 
exercise special care in securing an average, fair sample, which may 
best be accomplished— 


(4) Lf from bulk— \ 


By taking a shovel or scoop full from a number of places in the 
pile and rapidly and thoroughly mixing these quantities together, 
then taking the sample from this mixed mass. The mixing may be 
done upon a clean floor with the shovel or scoop by repeatedly 
shoveling the heaps together after separating it into several parts. 
The whole operation should be continuous and rapid so that there 
will be no appreciable change of moisture. The mixing should be 
sufficient to cause soft or moist masses to be broken up and thor- 
ougly inter mixed with the body of the fertilizer, but care should be 
observed not to pulverize hard dry lumps so as to change the 
physical character of the fertilizer. In other words the chemist 
should receive a fair sample both as to chemical and physical pro- 
perties. 


(B) Lf from barrels, sacks or packages. 


By opening the sack, barrel or package and thoroughly mixing 
the contents down to about one-half of its depth by means of a 
shovel or scogp then if need be withdrawing several scoops full and: 
thoroughly mixing upon a floor exactly as under ‘‘4”. It 1s best to 
take scoops or shovels full from several sacks or packages and mix 
these as directed, then take the same for analysis from the mixed 
mass. Observe the conditions given under ‘‘4”. Fair samples 
are best secured from fresh packages, and farmers will do well to draw 
all samples immediately after purchasing. 


and. Care should be observed to attend to the drawing of the 
sample without delay and sample should be promptly selected, 
labeled and shipped. In the case of a manufacturer or dealer this 
sample is accompanied by the affidavit required by law (see direc- 
tions to manufacturers). Ifthe sample be sent by a farmer, for 
mutual protection, 7 is best, though not required, that itbe drawn and 
sealed in the presence of a disinterested party who should join the 
farmer in certifying that the sample fairly represents the goods as 
purchased by him. In the case of the farmer there ts no charge for the 
analysis, but the express charges upon the sample should be prepaid. 
Proper blanks will be provided by the Director free of charge for 


all farmers applying for them. 
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Samples received at the Experiment Station from Manufacturérs 
will be analyzed in the order received. Manufacturers and dealers 
are, therefore, urged not to wait to the last moment to send in their 
samples, but to send them as soon as possible. 


Instructions to Manufacturers and General 
Agents. 


Manufacturers of Commercial Fertilizers, selling their goods in 
this State, will please observe the following points in complying 
with the Act of the Legislature of West Virginia, passed March 6th, 
1891, and now in force: 

1st. A compliance with the law requires that before any commer- 
cial fertilizer 1s sold, offered or exposed for sale in this State, the 
manufacturer, importer or party who causes it to be sold, exposed 
or offered for sale, shall file an affidavit with the Director of the 
West Virginia Agricultural Experiment Station, at Morgantown, 
W. Va., giving a correct statement of the net pounds in the pack- 
ages, the name of the brand or trade-mark under which the fertil- 
izer is sold, the name and address of the manufacturer, the place of 
manufacture, and the chemical analysis stating the percentage of 
nitrogen, or its equivalent in ammonia, the percentage of potash 
soluble in distilled water, and the percentage of phosphoric acid in 
available form, soluble in distilled water, and reverted, as well as 
the total phosphoric acid. In the case of those fertilizers which 
consist of other cheaper materials, the affidavit shall give a correct 
general statement of the composition and ingredients of the ele- 
ments in the fertilizer relied upon to produce fertilizing effect upon 
the soil. 

*2d. The manufacturer is required te send with the affidavit a fair 
sample of the fertilizer in a sealed jar, bottle or tin can for analysis. 
An ordinary quart fruit jar or can filled with a fairsample of the fertil- 
izer will answer. Hach can or jar should be properly sealed, labeled 
and packed, and shipped prepaid by express to Dr. John A. Myers, 
Morgantown, W. Va. 

3d. The manufacturer is required to pay at the time of filing the 
affidavit an analysis fee of $10 for each and every fertilizing ingredi- 
ent claimed by him. If he claims potash, phosphoric acid and 
nitrogen, it is $10 for each, or $30 for a complete fertilizer, consist- 
ing of allthree of the above named elements of plant food. This 
fee should be sent in a draft upon New York or Baltimore, payable 
to ‘‘The Treasurer of the West Virginia University.” 

4th. The manufacturer is required to place a label or tag upon 
each package, giving the name of the brand, its correct net weight, 
analysis and commercial valuation per ton. These labels are pro- 
vided only by the Director of the West Virginia Agricultural Ex- 
periment Station, are regularly numbered and can only be had by 
the parties filing the affidavit before mentioned. The law establishes 
the price at 50 cents per 100 labels or tags. Manufacturers requir- 


*lanufacturers will please keep a sample of the same lot for analysis by their own chemist. 


YB AB 


irg these tags or labels should indicate to the Director the numher 
of each kind required, and send a check payable to John A. Myers, 
Director, for the amount. They will be sold in packages of 100 
each, and manufacturers will please order by even hundreds. 

5th. As this is the first season that this law goes into effect, the 
Director will expect all fertilizers now in the State, and being 
offered for sale, to be properly labeled or tagged ready for inspec- 
tion, on or before August r5th, 1891, and all fertilizers offered for 
sale in this State after this date, July 7th, 1891, are subject to the 
provisions of the law. 

Manufacturers and agents will therefore please to take immediate 
steps to comply with the above indicated provisions, which are in- 
tended to guide them. The Director will furnish the necessary 
blanks for complying with the law, free of charge, and will aid the 
manufacturers in any way in his power to comply with its require- 
ments. All affidavits and applications for labels should be filed as 
soon as possi le. 


Address all communications to 
Dr. Joun A. Myers, 
Morgantown, W. Va. 


/ 


Valuations for1891. 


The commercial valuation of fertilizers is based upon the average > 
retail price of the ingredients from which they are compounded. 
We are aware of the fact that there are sometimes sudden fluctua- 
tions in the prices due to speculation, variations in the supply and 
demand, etc., but we are confident that the valuation given below 
should fairly represent the average price at which the fertilizers may 
‘be retailed in this state. By proper negotiations in many cases where 
favorable freight rates prevail, the fertitizer may be bought for less than 
these prices. , 


’ 


TRADE VALUES OF FERTILIZING INGREDIENTS IN RAW MATERIALS AND 
CHEMICALS FOR I8QI. 


Nitrogen In Ammonia Salts, 19¢. 
GG In Nitrates 7G: 
Organic Nitrogen In dry and fine ground fish meat and 
blood, 1gc, 
In cottonseed meal and castor pumice, 15c. 
In fine bone and tankage, 16%c, 
In fine medium bone and tankage, I3Cc. 
In medium bone and tankage, 10%. 
In coarse bone and tankage, 8c. 
In hair, horn shavings and coarse fish 
‘ scrap, 8c. 
Posphoric acid soluble in water, 8c. 


Soluble in citrate of ammonia (reverted), 8c. 
we In ground fish, fine bone and tankage, 7c. 


In fine medium bone and tankage, 6c. 
In medium bone and tankage, 5c. 
In coarse bone and tankage, 4c. 
In fine ground rock Phosphate, 2G. 
Potash as high grade sulphate and in forms free from 
Muriates (or chlorides), 6c. 
As Kainite, 5c. 
As Muriate, , 5c. 


TRADE VALUE OF MIXED FERTILIZERS AND SUPERPHOSPHATES OF HIGH 


& GRADE, 
Nitrogen tg¢. 
Available Posphoric Acid 8c, 
Insoluble Phosphoric Acid 3c. 
Potash 5c. 
Phosphoric Acid in fine ground bone, i. e. passes through 
1-25 inch mesh sieve, 4c. 


Phosphoric Acid in medium ground bone, i. e. passes 
through 1-16 inch mesh seive, but not through 
I-25 inch mesh sieve, 4¥Ac. 
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, _ The commercial value of a fertilizer is found by multiplying the 
number of pounds of each ingredient per ton as shown by analysis 
by the price of each, and taking the sum of these products. For 
example we have the following analysis: 


Moisture 11.50 per gone 
Soluble phos. Acid. g.00 * 
Reverted: «* &s BBO 1, ve 
Available ‘* Cane: we PU eke ta 
Insoluble Re MLOO her eee 
Total a Sabine GMT Ne TR AS 
Nitrogen BAG Ss are 
Potash Brag, fet 
Available Phosphoric Acid 11. 50x20x8-$18. 40. 
Insoluble ts 00) TOOXZOX4= © .OL60. 
Nitrogen 2.00X20xI9Q— 7.60. 
Potash 3.00X20X5— 3.00. 
Commercial ealte per ton $20. 


This does not represent the Agricultural value oe fie Sertilizer, iohivh 
depends upon the crop, sotl, weather, etc., as well as upon the character 
and amounts of the ingredients. 
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It will be observed by comparing the valuations as shown by the 
analyses of samples sent in by the munufacturers with the valuation 
based upon the analyses guaranteed by them that about 27 per cent. 
fall short of their guarantee. The most notable case of deficiency 
is that of the Greenbrier. Meat & Fertilizing Co., in which the valu- 
tion of their Ammoniated S. C. Bone, compared with their guaran- 
tee, falls short $21.06 per ton. Their Dissolved s. C. Bone falls 
short $1.49 per ton. It is evident that the above named company 
either does not know what itis manufacturing, or else is misrepresenting 
the quality of its goods. 

This is the first season that.the law ‘‘Concerning Commercial 
Fertilizers” went into effect, and some of the manufacturers were 
apparently unacquainted with its provisions until the season was 
upon them. Hereafter, we shall endeavor to have all samples an- 
alyzed and the analyses published and distribated by the time the 
goods are upon the market and the manufacturers have been noti- 
fied that the fertilizer inspection of each year, under the provisions 
of the law, begins with January 1st. The inpection this year cov- 
ered only the fall trade; hereafter it will cover both spring and fall 
trade. It is also our purpose to collect samples of the goods as de- 
livered in various parts of the State for analysis, and publish the 
analyses as a supplemental bulletin. 

Manufacturers and farmers are urged to exercise care in sending 
in samples for analysis, as we have no official knowledge of the va- 
rious brands except as represented by the samples in our hands. 

Our analyses are made with the utmost care, and every source of 
error that we are able to detect in our methods is carefully elimina- 
ted. All of our work is done with a view to being perfectly impar- 
tial, and the Chemist, in making the analysis, analyzes the fertiliz- 
ers by number without knowing the claims of the manufacturer. It 
is not desired to injure legitimate trade, but to protect responsible 
and honest purchasers and reliable and trustworthy manufacturers. 

We hope in the near future to see an improvement in the quality 
of fertilizers sold in the State and a large reduction of the number 
of brands falling below the guarantee of the manufacturers. 

Before this law went into effect this State was undoubtedly made 
the dumping ground of a large amount of low grade goods, but we 
hope to see them disappear from our markets by the beginning of 
our next fertilizer season. 


Joun A. Mvers. 
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In closing Bulletin 12, issued in December, 1890, I promised the 
farmers of West Virginia, that if they would assist me by answering 
some questions that I there subjoined, I would issue for their con- 
sideration a bulletin giving them the results of my: investigations 
upon the subject of bettering our farms by diminishing the annual 
weed crop, and give them the benefit of such answers as I might 
receive from themselves and their neighbors. 

The large number of painstaking answers received, and the di- 
versity of material contained therein, together with the vast number 
of questions asked in return, and my own observations; results in 
such a large amount of material, that it is deemed advisable to issue 
the bulletin in parts as follows: 


Part 1. Weeds af Fertilizers, (now before you.) 
Part 2. Descriptive List of our Weeds. 

Part 3. Distribution and Bad Points of our Weeds. 
Part 4. General Treatment of Weedy Fields. 


This series will be printed in a uniform manner, each part de- 
pending more or less upon the other, and references will be made 
from one to the other throughout; it would therefore be well for 
those interested in this subject to keep the parts together as issued, 
that such references may readily be made, as I shall aim to so com- 
pletely treat this subject that farther publications upon weeds will 
be unnecessary in this State. 
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By a weed I shall be understood to mean: Any plant that 


seeks to grow where it isnot wanted by him who utilizes 
the soil, no matter for what purpose. 
To one speaking or writing upon this subject, the greatest diffi- 
culty he has to contend against is the variety of names any one weed 
may be known by in different localities. Hardly a weed, except a 
very few of the most common types, is generally known bya single 
name, and a large amount of descriptive labor is usually required, 
to satisfy all ones readers or listeners as to just what plant is meant 
when a given name is mentioned. I hopeto avoid most of this.con- 
fusion by issuing Part 2, but to be fully understood by the reader of 
any locality I shall be compelled to use at times the botanical or sci- 
entific name, which remains the same before all people and in all 
languages, and when used can never be misunderstood. I shall 
however use such names parenthetically and as little as is consistent 
with a full_understanding of the matter, and. hope that those who 
find them confusing or in any way obtrusive will simply skip them, 
as the sentences in which they occur are so constructed that they 
wili read as well to the general mind if these names are omitted. 


WEEDS AS FERTILIZERS. 


All plants during the process of their growth extract from the 
earth and air such elements of food as they may require for their 
subsistence, or failing to do so droop and die, or fail to reach matu- 
rity. It is just as essential to weeds to be properly fed as it is to 
crops, as far as the plants themselves are concerned; they therefore 
extract from the soil their due proportion of those food ingredients 
necessary for the proper growth and productiveness of paying crops. 
This being true, the question naturally arises: How shall we return 


to the soil those food elements of which it has been robbed by use- 


less vegetation? 


Every plant, no matter of what nature, that is gathered and re- 


moved from the field in which it grew, takes with it more or less of 


the food needed by the next plants to be grown thereon. In order | 


then that the next growths shall properly mature, it is absolutely 


necessary that wereturn to that soil not only the principal loss but — 


the other factors in plant life as well. This will explain why the use 
of Commercial Fertilizers alone, is so often denounced by farmers. - 
These substances only aim to return to the land the three principal 

matters taken up in plant life, Potash, Phosphoric Acid, and Nitro- 

gen. They inno wise tend to return the humus‘ so necessary to 

cause the mineral elements to become available to the plants. This 

must be in the soil or supplied to it, if not there naturally. The 

only way in which it can be properly placed there is the natural way, 

that is by the decay of vegetable matter. 

If, therefore, we expect to obtain a proper yield from any piece of 
land that has been previously cropped,. we must return to it decayed 
vegetable matters, or allow it torest in good sod. By doing so, we 
will never have cause to complain of sour or worn out fields. — 
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The compost heap is, or should always be, the farmers most 
- trustworthy bank. A bank only to be embezzled by lack of watch- 
fulness and care on the part of the owner himself. In this bank, 
interest compounds itself, and deposits of worthless stock turn to 
available tender. Here should be placed to the credit of the farm 
every refuse thing of animal or of vegetable origin, that can be 
found about the place, especially every weed of the field and road- 
side’. The only bad result that I can foresee from this method, is 
the fear that the farmer who once realizes by practice what a valu- 
able investment this compost heap is, may become covetous of his. 
neighbor’s weeds and be tempted to steal them. 

In order to determine as nearly as possible the actual money value 
of weeds as iertilizing material upon the basis of ‘‘complete fertili- 
zers,” I gathered about fifty well known species, all that could be 
handied conveniently by our Chemist; who afterward subjected them 
tocarefulanalysis. Theresult of these analyses, given below, con- 
vinces me of the value of these plants as fertilizers; and serves to show 
first, how much robbery they commit, and second, how much loss 
the farmer sustains who does not reclaim from them that which has 
been stolen. ; 

In the following list of analysed weeds, the value of each per dry 
ton is expressed simply upon the basis of the commercial value of 
each constituent mentioned. When properly composted the actual 
value of each weed, (taking into account the quality the resulting 
humus has of rendering these mineral ingredients available as plant 
food,) per green ton is worth fully the figures given: 


Name. Nitrogen. Phos. Potash. Value. 
x ac. 
Poke-weed. | 
| (Phytolacca decandra, L.) | 3.34 -65 8.00 $21.98 
Bitter Dock 
: (Rumex obtusifolius, L.) 2.94.50 4.29, ‘16.26 
Common Thistle 
(Cnicus lanceolatus, (L.) Willd.) 2.44 .62 5.53 15.79 
Crow-foot Grass | 
(Panicum sanguinale, L.) 1.89 .go 4.67 13.389 
{| Sheep Sorrel 
| (Oxalis corniculatay. stricta. (L.) Sav.) 2.04 .61 3.02 12.74 
| Fox-tail Grass 
| (Setaria glauca, (L.) Beauv.) 1:97" (75. UAn 52, eoteoed 
Pleurisy-weed 
; (Asclepias tuberosa, L.) 2.02 .86 3.31 12.85 
-( Sweet Clover, Bokhara Clover. is 
j (Melilotus alba, L.) OP PAO abG> 165% nde 6 
Burdock 
Apel Lappa, L.) 1.85.90) 3.075 AGS 
Ox-eye Dais 
4 ee Leucanthemum, L.) 2.12 .46 2.88 11.66 
de i s ible for the an 8, an . Millspaugh for the ca/culations of the 
Ek ie eat is respons ble for the analyses, and Dr, Millspa eee Weenies 


Name. 
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Horse weed, Wild Lettuce 
(Lactuca Canadensis, L.) 


Wild Carrot 
(Daucus Carota, L.) 
Butter weed 


(Lactuca leucophaca (Willd.) Gray) 


Deer-tongue Grass 


(Panicum clandestinum, 


Blue Thistle 
(Lichium vulgare, L.) 
iron weed 


ZL.) 


(Vernonia Noveboracensis, (L. ) Willd.) 


Clot-bur 


(Xanthium strumarium, L.) 
Climbing Buckwheat 
(Polygonum dumetorum, scandens (L.), 


Yarrow 


Gray.) 


(Achillea Millefolium, L.) 
Wild Flax, Toad Flax 
(Linaria vulgaris, Milt.) 
Lobelia, Indian Tobacco. 


(Lobelia inflata, L.) 


Stickweed, White Devil, 
(Aster latertflorus (L.), Britt.) 


Briars, 
{Rudus villosus, Att.) 
Wing-Stem, 


(Actinomeris alternifolia (L.), DC.) 
Old White-top, Velvet-grass. 


(Holcus lanatus, L.) 
{ Boneset, 


(Eupatorium perfoliatum. L.) 


Timothy, 
(Phleum pratense, L.) 


Milk-weed, Wild Cotton, 


(Asclepias Syriaca. he) 
Blue Devil, 


(Aster cordt ifolius , v. laeviagatus, Por- 


Wild Coreopsis, 
(Coreopsis triptris, L.) 


ter) 


Nail-rod, Stick- weed, 


(Aster [eee varus, var hir sano: Gr.) 


Wire-grass, 


(Latonia Pennsylvanica (Spr.) Gray), 


Red-top, 


(Agrostis alba, var. 


vulgaris (With) 
Thurb) 


Nitrogen. Phos. Potash. 
; AG. 


L.OF 
1.65 
og 
1.95 
1.45 
2.07 


1.51 


¥.93 


1.71 


1.83 


1.79 


1.92 . 


1.51 


gO. 


1.70 


1.32 


1.39 


+47 
.62 
52 
.76 
.80 
42 
-73 


-40 


50 


-64 


65 
56 
ae) 
-94 


45 


52 


.40 


2.20 
4.21 
2.89 


2.90 


Value. 


11.53, 
1.47 
11.44 
11.44 
11.85 
10.68 
10.43 


10.88 
10.28 
10.27 
10.11 
9.80 
9.68 
9.55 
9.38 
9.28 
9.21 
8.77 
8.74 


8.22 
8.20 
8.10 
8.02 
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Name. Nitrogen. Phos, Potash. Value. 
‘ Ac. 
Quill-weed, Queen-of-Meadow. 


(Lupatorium purpureum, L.) LAE a3 Oi wrod 7.83 


Canada Thistle, 


(Cuicus arvensis (L.), Hoffm) 2.06 .45 2.74 7.58 


Sorrel, 


(Rumex Acetosella, L.) 1300 S21 Iso 7.47 | 


Indian Hemp,Rheumatism-weed 
(Afpocynum androsaemifolium, L.) TOO" Aa ~ LOG 7.47 


Eld 
| ers, 
| 


Sambucus Canadensis, L.) 1.56 | 31 61,00 7.41 
Rag-weed, - 
Ambrosia artemtsiacfolia, L. FesOw) Sas <u 5 
Goldenrod, ; ‘ uc O88 
(Solidago juncea, Ait.) M7, 935, aki Oo 7.15 
Spanish Needles, 

(Bidens frondosa, L.) Lad eee Toe 7.14 
Orchard Grass, 

(Dactylis glomerata, L.) (957254 026% 7.08 
Naked-weed, Skeleton-weed, ' 
(Chondrilla juncea, L.) LLIB afd alee, 6.74 
Oat-grass, 
(Danthonia spicata (L.) Beauv.) Pot 3.2877 6.60 
Old-field Balsam, 

(Guaphalium obtusifolium, L.) P04. 5.4 Lael, 75 6.35 
Evening Primrose, Wild Beet, 

(Ocenothera fruticosa, L.) EOFs 3Ose L108 6.29 
Blue-joint, 
(Andropogon provincialis, Lam.) TBO SA uk 28 4.44 
Broom Sedge, 

(Andropogon scoparius, Michx.) faire COM o's 3.68 
Panicled Panic-grass, 

(Panicum virgatum, L.) 566.128 68 3.40 


grown thereon, happens, luckily for the farmer, to be that period fol- _ 


lowing harvesting of his grain; when, if ever, he has thejtime to so 
expend, while his men and teams are comparatively free for such 
use, and the majority of the weed seeds are not yet mature. 

About the last of July, then, give the boys weed-scythes and set 
them at the road-sides, ditches and fence-rows; the older hands 
with brush-scythes and mattocks can go over the neglected fields 
and prepare them for the mowing-machines, by first removing the 
stiffer growths; then the mower and horse-rake can soon gather a 
valuable mass of heretofore worthless vegetation, and the teams will 

‘haul it to the place it may be judged best to build the compost heap. 


a“ 


| | 
GATHERING WEEDS FOR COMPOSTING. The best time of 
the season to cut from the meadow and pasture, as well as from the 
road side and unused field, the weeds that have sprung up and 


Should any field have a bad growth of cinquefoil and running briars, 
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drop the guard-points of the mowing-machine sufficient to catch 
them up, and it will thoroughly cut over the field. 

The question may be raised, why not burn the weeds after 
they have been raked up in wind rows? Should this be done one 
good effect would be gained, the killing of the seeds; but the farm 
would lose in that way the most valuable qualities of the weeds, the 
nitrogen and the humus. 

Another question. Why not let them rot as they lay, and not be 
to the trouble of hauling and handling them over? This method 
would have two ill effects. First: the rotting would be incomplete, 

and the weeds would give off to the air most of their nitrogen; thus 

losing an average of nearly three quarters of their value. Second: 
many weeds will mature their seeds after being cut down, thus being 
able to perpetuate their presence upon the farm. 

Still again it will be asked. Why not plow them under and let 
them rot inthe soil. This method is a good one, especially with 


small or succulent weeds, and will be treated of fully in.Part 4, but we’ 


are dealing with the weeds of those fields that are not intended for 
immediate cultivation, and with those spots upon all farms where 
cultivation is not carried on. 

Only one question more remains to be answered, one that I hope 
will never be asked. Why not leave the weeds entirely alone, and 
let them fall in their places, they surely will do some good to the 
soil? True they would, and go on increasing and multiplying for- 
ever to the great detriment of the farm and neighborhood. 

WHERE TO BUILD THE COMPOST HEAP. This will de- 
pend upon two particular points: First, where the resulting com- 
post is to be spread when ripe. Second, whether chemicals or 
stable lye is to be used to aid in the rotting of the heap. If plaster 
(sulphate of lime) is to be used in the heap it may be built in or near 
the field where it is anticipated to utilize it. When manure, and es- 
pecially stable liquor, is to be used,then the heap should be built in 
the barn-yard, as near as is convenient to the source of supply. 

METHOD OF BUILDING THE FIELD HEAP. Select that 
‘point nearest the field upon which the material is to be used, that 
will, if possible, be near a source of water, in order in very dry pe- 
riods that water can be thrown upon the mass without too much 
labor. Lay upon the ground a base of old fence rails, thick poles, 
or other timber that will allow of a circulation of air under the base 
of the heap. Upon this pile, throw a load of weeds and scatter 
over them about 100 pounds of plaster per ton; place another load 
of weeds on this and its proportion of plaster, and so on until the 


heap is large enough for the field or fields upon which it is to be | 


used, or until the material is used up. Cover the heap when built 
to the extent desire4J, with earth or, turf, as you please, turf being 
best. Note at the end of five days if the heap 1s wet; if not, throw on 
water if possible to assist the process of decomposition, but not 
enough to cause it toleachthrough. A heap thus formed will be ripe 
enough for use any time after two month’s standing. 
These field heaps may be built-and prove valuable without the 


127 : 
plaster, especially if good stable manure is mixed in with the weeds. 
The plaster however is cheap, very cheap compared with the result 
gained by its use, and tends to more completely rot the seeds, as 
well as to kill injurious larvae, and fungi. 

METHOD OF BUILDING THE BARN-YARD HEAP. Select 
that part of the barn-yard that will give a clay base if possible, and 
where eaves will not discharge upon the heap. Dig a pit about 12 
or 18 feet square, about a foot or eighteen inches deep. At the 
lowest grade point of this pit and just outside its limits, sink a hogs- 
head or other convenient receptacle, to catch the leachings from the 
pit; from which they can again be thrown upon the pile, at convenient 
periods. Lay-in this pit rails or other supports as for the field heap. 
Build up with weeds and stable manure as before, and drench fre- 
quently with all such liquors as can be caught from stables and old 
manure heaps. This heap will rot rapidly and form very valuable 
manure, at litte cost. Additions may be made to this heap as fol- 
lows, all of which will add to its value. 

Any vegetable substance used for bedding stalls, or dry earth 
that has been used for that purpose and become saturated more or 
less with stable moistures. Sawdust, shavings, leaves, straw, peat, 
weedy hay, etc. Soot from chimneys, wood ashes, small animals 
found dead about the‘farm, refuse hair, the meat from the carcasses 
of dead animals, (the bones, after soaking them a few days in sul- 
phuric acid, should be thrown on, liquor and all), refuse corn stalks 
after feeding, and in fact all animal and vegetable wastes that can | 
be gathered. It would be an excellent plan to keep a barrel sitting 
on an old sled by the kitchen door into which could be thrown 
all the household slops, dish and wash waters, etc. This could be 
periodically emptied upon the heap to great advantage. Finally 
and richest of all, the droppings from under the poultry roosts, 
should be treasured as gold. 

I have treated this subject from the standpoint of a Botanist only 
and have trespassed as little as possible upon the domains of our 
Chemist and Agriculturist. These members of the staff will soon 
issue bulletins upon Fertilizers and the best methods of their use, 
as well as upon Composts, their construction and value. My desire 
in this bulletin having been simply to show that at least one method 
of eradication of weeds, will result in profit to the full value of the 
labor expended. 

By following the paying procedures here set forth the farmer will 

gins? 
i 1. The plant food of which the weeds have robbed the soil. 

2. A decrease of weeds the following season in direct proportion 
to the countless thousands of weed seeds that this process properly 
carried out will destroy. j 

3. Fields easier to work, and crops cheaper to cultivate. 

4. Cleaner pastures, with more room for good grass. 

5. Sleek stock yielding better milk and beef. 

6. Healthier homes and cleaner surroundings. 

Allof which will give him an enviable name for neatness, and his 
farm an appearance of thrift and prosperity. 


ay 
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POTATOE CULTURE AND FERTILIZATION, 


The primary object of this experiment was to determine the effects 
of kainit, used alone, and combined with phosphoric acid and nitro- 
gen, as a fertilizer in growing potatoes; and in connection there-| 
with, to test the production of the leading varieties, and the com- 
parative effects which would be produced by planting the whole po- 
tatoe, the halves, the quarters and cut in pieces, each having one 
eye; also the effects which would be produced by doubling the 
amount of seed to a given space. 

For this purpose I selected a piece of ground containing 83.6 
square rods. This land is a yellowish-gray soil and has probably 
been cultivated for more than fifty years, being so completely ‘‘worn 


‘out’ that there was no profit, but an actual loss in its cultivation. 


This land was ‘‘broken up” about the last of March, abou five inches 
deep, horrowed ‘‘furrowed-out” and divided into ten plats each, one 
rod wide and 8.36 rods long, leaving a strip between the plats three 
feet wide, which was not planted and to which no fertilizers were ap- 
plied. These plats were planted as follows: The rows were 3.83 
feet apart, running across all of the ten plats. The first twelve rows 
were planted with Early Rose; the second twelve with White Star, 
and the third twelve with Beauty of Hebron. The first three rows 
of each variety, except White Star, were planted with whole pota- 
toes, three feet apart; the second three rows of all varieties were 
planted with halves cut lengthwise, eighteen inches apart; the third 
three rows of each variety with quarters, cut lengthwise, nine inches 
apart, and the fourth three rows of each variety were planted with 
pieces containing one eye each, three pieces in a hill, nine inches 
apart. The first row of the White Star was planted with whole 
potatoes three feet apart, and the second and third rows were 
planted with whole potatoes eighteen inches apart, the latter for the 
purpose of determining the effects of doubling the seed on the same 
amount of ground. The potatoes were planted on the 13th and the 
t4th days of April, 1891, and ‘‘came up” about the ist of May. 
They were fertilized May 5th by applying one-half of the fertilizer 
to the rows and by sowing the other half broadcast over the several 
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plats, and the ground rolled immediately thereafter for the purpose 
of leveling the furrows and pulverizing the clods. There was no 
rain from the time of planting until the 2oth day of May, but was 
very seasonable after that time. 

Some further explanation is necessary in regard to the character 


of the soils in the several plats. The quality and condition of the 


soil in plats 1, 2, 3, 4 and 5 sor far as could be determined by care- 
ful inspection was practically the same, except that part of No. r 
planted in White Star, and the first six rows of Beauty of Hebron, 
and that part of No. 2 in which the last six rows of Beauty of 
Hebron were planted was of inferior quality. That part of No. 6 
on which the Early Rose were planted, and the whole of No. 7 was 
very poor. No.\10 was decidedly the poorest plat of all. The last 
three rows of the White Star variety on plat No. g was probably the 
best spot in the whole series of plats. Keeping these facts in view, 
we will be enabled to make a more accurate analysis of the facts 
presented by this experiment. 

The results obtained by the experiment will be treated as follows: 

1st. The comparative yield of large and small tubers of the 
several varieties, produced by the use of different fertilizers. 

and. The increased yield produced by the use of different fertil- 
izers, their cost, and profit and loss. 

3rd. The comparative yeld of tubers, planted whole, in halves, 
quarters, and cut to one eye. 

4th. The number and vigor cf the stalks, produced by potatoes 
planted whole, and cut into halves, quarters, and single eyes. 

I, The comparative yield of large and small tubers, of the sev- 
eral varieties, &c. 

Table A. Sets forth in detail, the amount and kind of fertilizers 


‘ used on each plat and the yield of large and small tubers of each 


variety. Although the table presents some very interesting facts, 
we are not prepared to say that it gives any definite data by which we 
can determine the effzcts of different fertilizers upon the size of the 
tubers Upon this point plats Nos. 1, 6 and 10 where Kainit alone 
was used, scem to contradict each other, while plats Nos. 2 and 7, 
also plats Nos. 3 and 8, substantially agree with each other; yet 
we may safely infer that the more efficient the fertilizer, the less 
will be the ratio of small to large tubers. 
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Namber of Plat. 


DOBRAIAAR 


TABEE-A, 


FERTILIZERS APPLIED. 


‘o) 
a 
a 2 
g | a8 
wm aS 
—~ wx ra 
o oer 
4s 2) Aa 8 
‘A 5 ae 
3 ae . 
i A <4 
Lbs. — Lba. Lbs 
42, 
42, : 
42, Sesasdepesckss . 21. 
42. 8.34 21, 


31.50 


2A, 


EARLY ROSE. 


88. 
89.50 
120. 
108. 
65.50 
52,25 
64.75 
105.75 
89,25 
58.75 


BEAUTY OF HEBRON. 


WHITE STAR. 


¥ | 
= F % =I a % = 3 
S § ee a ~ cl 3 = 
= f=] ° 
eed EA se NBs ae: | Salas eres he 
—-_-_ —_ | -————_ s+ — od —-H-| 
Lbs. Lbs. ‘Lbs. Lbs, Lbs. Lbs. Lbs Lbs. 
22.50 110.50 20.00: 107.25 23.00; 130.27 
18.50 108. 16.50 146 25 12.00 158.25 
20.5 140.5 19.28 202.00) 13.00 215.0 
18.50 126.50, 18.00 171.00 14.00 185.0¢ 
14, 49.50) 15,50 60,25 11.75 92. 
12.75 16.25 104.25) 132.25 9.75) 142.00 
13.60 15.00 82.00) 1OL.75 9.75 111,50) 
18, 0 19.00 142.00) 145.75 14.22 160.00 
1h, 183.75 17.75 151.5 191.50 15.00 206, Ht 
13.50 T2.28 79.25 19.75 99.0( 81.00 16.00 97.00 
~ , ra . af ‘ 2 2 


TOTALS. 

3 

° 

(= 

3 = z 

= E a 

coe Pe 

Lbs. Lbs. Lbs. 
a SES (Patan vie? —_—— 
266.75 65.50 332.25 
803.75 47.00) _ 350.75 
467.75 52.75) 520.00 
894.50 60.50 445.00 
203.25 41.25 244.80 
272.50 38.75 311,25 
233.50 88,25 271.15 
374.50 51.25 425.75 
414.50 47.75 468,25 
219 00; 49.25 268. 
° 


134 


II. The increased yield produced by the use of Commercial Fer- 
tilizers and the profit and loss in the use of the same. 

Table B shows the amount and cost of the fertilizers applied, the 
yield, the increased yield produced by the use of fertilizers, the 
value of the increased yield (estimating the value of the large tubers 
at fifty cents per bushel and the small dues at 25 cents per bushel), 
and the profit and loss through fertilization, of each variety on | 
each plat; also the totals of the same, together with the increased 
yield, profit and loss per acre. 

Taking the plats from 1 to 5 inclusive, we find that No. 5 with- 
out any fertilization, produced 244% pounds of potatoes, while No. 
1, with 42 pounds of kainit, produced 33214 pounds. The addition 
of 81%4 pounds of nitrate of soda increased the yield only 18%4 pounds, 
while the addition of 21 pounds of S. C. dissolved bone increased 
the yield to 52014 pounds, or a net increase over plat No. 1 with 
kainit alone, of 18314 pounds, and a net increase over plat 5, with 
“no fertilizer, of 276 pounds, or more than 113 per cent. The addi- 
tion of 834 pounds of nitrate of soda to the amount of fertilizer ap- 
plied to No. 3, and applying it to No. 4, actually diminished the 
yieid to 445 pounds, ora decrease below No. 3 of 74% pounds. If 
we compare No. 3 with N6. 8, in which the qualities and conditions 
of the soil were very nearly the same, we find that by a reduction of 
one-fourth of the amount of kainit, we reduce the yield from 520% 
to 42534 pounds, or a reduction of the increased yield of 9434 
pounds; in other words, the withholding of 10% pounds of kainit 
diminished the yield 9434 pounds. Allowing for the difference in 
the quality and conditions of the soil, plats 6, 7, 9 and 10 show ap- 
proximately the same results, although not in so marked a degree. 

The profit and loss account is fully set forth in the table and 
needs no further explanation. : 

We may safely infer from the results shown by table B: 

1st. That the application of kainit alone at the rate of 800 pounds. 
per acre will increase the yield more than 4o per cent. : 

2nd. That the application of kainit at the rate of 800 pounds 
per acre, and S. C. dissolved bone at the rate of 400 pounds per 
acre, will increase the yield 115 per cent. 

3rd. That the use of nitrate of soda as a fertilizer for potatoes 
produces no material increase in the crop. 
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EXPLANATION OF PLATE. 


This plate was made from photographs taken by Dr. C. F. Mills- 
paugh, Botanist of this Station. An average hill of the three rows 
planted with the whole potato of the White Star variety on each of 
the plats Nos. 3 and 5, were selected and shotographed on the 3rd. 
day of July. During the month of October, all the potatoes pro- 
duced in these three rows of plats 3 and 5, were separately and 
carefully dug, gathered and weighed, and piled in pyramidal form on 
a table and photographed. A ‘‘tape line,” divided into inches, was 
stretched along the base of’ the pyramid, so that the size of the 
tubers, and of the pile, can easily be ascertained. The figures on 
the right of each pile represent the number of pounds contained 
therein. The rows in each plat were each one rod long and three 
and three-tenths feet apart, making the three rows cover three 
fifths of one square rod. The potatoes produced by the three rows 
of plat No. 3 weighed 55.8 lbs., and the plant and potatoes are rep- 
resented on theright side of the picture. The potatoes produced by 
the three rows of plat No. 5, weighed 21 lbs., and the plant and po- 
tatoes are represented on the left side of the picture. To plat No. 
5, no fertilizers whatever were applied. To plat No. 3, fertilizers 
were applied at the rate of 800 lbs. ‘of Kainit, and 400 lbs. of S. C. 
Dissolved Bone per acre. The yield of potatoes for the unfertil- 
ized plat was at the rate of eighty-six and two-thirds bu. per acre, 
while the yield of the fertilized plat was at the rate of two hundred 
and forty-eight bu. per acre. The cost of the fertilizers, exclusive 
of freight, was: Kainit, $11 per ton; S. C. Dissolved Bone, $13.50 
perton The cost per acre as applied in this experiment was $7. 10. 
The increased yield caused by the use of the fertilizers was at the 
rate of one hundred and sixty-one and one-third bu. per acre, which 
at 40 cts. per bu., amounts to the sum of $64.5314, leaving a net 
profit of $57.43% per acre, less the increased labor required to take 
care of the iricreased crop. 


III. The Comparative Yield of Large and Small Potatoes, by 
planting the tubers Whole, in Halves, Quarters, and cut to one eye 
in each piece. 

Table C. shows very clearly the results of cutting the potatoes 
before planting. It will be observed that in making this test, the 
ground for each variety on each plat was divided into four equal 
parts, one-fourth being assigned to Whole potatoes, one-fourth to 
Halves, one-fourth to Quarters, and one-fourth to pieces containing 
but a single eye, and to each part was assigned the same number of 
pounds of seed potatoes, except the first fourth of the White Star 
variety. This Table should be studied in connection with Table D, 
which shows the number and vigor of stalks produced in each hill. 
By an examination of this table we find that in the Early Rose va- 
riety, that the whole potatoes, on plats Nos. 7, 9 and 10 produced 
more than the halves, and Nos. 1 and 2 produced more than the 
quarters, and No. 1 produced more than the three eyes (three 
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pieces, one eye each, to the hill,) while inall other cases the halves, 
quarters and single eyes produced decidedly more than the whole 
potatoes. Taking the whole ten plats of the Early Rose together, 
we find that the average yield of large potatoes are as follows: 
Whole, 18.50; Halves, 21.10; Quarters, 19.90; Three Eyes, 24.25; 
showing that the same amountofseed, planted on the same amount 
of ground, the whole potatoes produced the smallest amount, while 
those cut to a single eye in the piece, produced the largest amount, 
or alittle more than 30 per cent. «more than the whole potatoe. 
When we examine the table in regard to the White Star variety, 
taking into consideration the fact that the amount of seed was 
doubled (planted 18 inches apart instead of 3 feet) in the second 
and third rows of the\whole potatoes, the results are still more re- 
markable, showing the decided advantage of cutting the potatoe. 
To show the ratio of \increased production by an increase of the 
seed, I increased the seed in the second and third rows tog per 
cent., yet the average increase in production is less than 50 per 
cent. ‘ 

The table in the case of the Beauty of Hebron, seems to favor the 
planting of the whole potatoe, but it is believed that under the same 
conditions, the same results would appear as in the Early Rose 
and White Star. Along the upper side of the lot where the Beauty 
of Hebron was planted, there is an old stony fence row, which 
could not be properly plowed, and therefore the potatoes planted 
in it were under very great disadvantage, and failed to make the 
growth and production they otherwise would. 


TABLE C. 


* 
x + e 
“ Fertilizers. HARLY ROSE. {| WHITE STAR. 
\t 
2 ee ge en ee ee | == 
=e | 3 Ee Whole. Halves. Quarters. Three Eyes. Whole. Halves. | Quarters. Three Eyes. 
a i = q : 
ns aera ° ——_——_—_——— = 
5S | oo = 
ae & : i 
ch Ee aa ae aoe A We es ce a ae a ea ee = 
4 B ey ra x ray & H H H r=) % 
a 3 aed 4 S ‘SI 3 3 g 3 a 3 8 
ail Z gL 4 B 4 = 4 a a 4 a nS & 
Lbs. Lbs. |. Lbs. | Lbs. | Lbs. | Lbs. | ‘Lbs. | Lbs. Lbs. | Lbs. | Lbs Lbs, | Lbs. | Lbs. | Lbs Lbs. 
: 1 A200 21.50. 28.00 V7. 5.25 20.75 30.75 3.75 24.50 5.50 
2 42.00 8.33 21.50 24.50 15.00 8.00 25.00 44.12 2.00) 81.50 3.76 
° 3 ADOO| abe prcas 26.75 35.00 28.28 5.95 30.00 58.67 1.75) 58.25 4.00 
+ 4, 42.00} 8.33 22.00 30.25 4.25 28.25 00; 42.75 3.50; 25 4.50 
Bl cae 11.00 14.75 4.00] 24.50 .67)| 19.00 2.00 8.25 4,2 
6 31.50, 9.00 11.00 8.25 20.50 82.75 1.50 32.75 8.25 
7 31.50 14.50 13.50 8.50 21.50 3, 26.50 2.50 18.50 3.00 
8 BAO asecasy sss 21.90) 21.00 } 6.00, 29.50 6.50) 45.75 3.25 34.50 4.78 
9} 31.50 8.33} 21.00} 23.00 19,50 4.50} 26.00) 43.50 3.25 43.25 4.50 
= : 10". 21100: a 15,2 11,00; 2. 4.25] = 16.50; ; 23,50 4.00 21.75 5.50 
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TABLE C.—Continued. 


Percentage of Increase. 


26 
BEAUTY OF HEBRON. WHITE STAR—Whole Potatoes Planted One in Each Hill. ae 
As. 
Pee 
u| - Whole. Halves. Quarters. Three Eyes. First Row Planted 3 ft. Apart. Second Row Planted 18 in. Apart. mae 
e Sep 
bal SA 
° gon 
4 : % wos 
$3 a £n “a 25 “5 = as a Large. Small. Total. Large. Small. Tctal. ean 
By 3 26 a bo 3 20 ie ; poe 
Deas 3 a @ : 
zl 4 eB 4 ql . 4 iB Ae 
Roe eclabe: Lbs. Lbs. Lbs, Lbs, Lbs. Lbs. Lbs. |/Lbs| Oz. |Lbs! Oz. | Lbs. Oz. | Lbs. | Oz. | Lbs.; Oz. | Lbs. | Oz. |-Lts. | Oz, 
1] 23.50) 5.50| 16.00] 4.50] 17.50! 5.75] 12.50) 8.50 12.00; 1] 250) 8 i) 7. 12) 13.50! 3115.00 
2 28.50 310 21.00 5.75 10.50: 4.25 8.00 8.00)| 12) 11.261......) 8 OU 13 Wt it, 16) 7.00 8) 2.50 
3 85.00 4.00 45,25 6.25 41.50 4.50 24,00 2.75)| . 18) 7. 10.00, 14) 20, Ky 20; 11.00 6) 10.00 
4 85.50 4.50 31.25 5.25 26.75 6.25 22.00) 8.00}} 11 12.00 13) 15 10.50 16, 8.00} 3) 3.00 
5 23.00 4.75 15.75 3.50 2,25 3.50 6.75 } 6 10.50 6 6 yh 99s! pape 9.75 
6 30.75 3.75 22.25 3.75 21.25 3.50 18.75, 8) 4.00 8 2 BS senws 4° 12.00 
p 22.25 3.00 20.00 4.50 13.50 3.75) 11.75 i Bosrsee 8} 9 10 4.00 1) 14.00 
8 34.00 4.75 34.00 5.50 38.75 5.75) 16.25 11 4.00 12) y 17) 18 6.00 6} 2.00 
9) 45.25 4.50 43,75 5:25 30.00 4.0U 14.7% 12 arare AS) seezened 15. 12 16 14.00 3) 14.06 
19 12,50! 5.50 19 00 4.75 28 00! 4.50 13.75 6 5.00} Th F700; 8. 10. 1.00 3} 10.00 
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IV. The number and vigor of the Stalks produced by tubers 
planted whole, and cut into halves, quarters, and single eyes. 

By an inspection of Table D., we find that in all varieties, the 
whole potatoe produces a greaters number and more vigorous 
stalks, thar either the halves, quarters or single eyes, and that the 
general rule is a gradual diminution of the number and vigor of the 
stalks, as the size of the pieces planted diminishes, until we reach 
these cut to one eye in each piece, when we find that the number of 
the stalks is very materially increased. Estimating the average num- 
ber of eyes in each whole potatoe, at 16, we find in the whole 
potatoe of the Early Rose and Beauty of Hebron, abont one-third, 
or 33 per cent of the eyes germinate; in the White Star about one- 
fourth, or 25 percent. Of the halves of the Early Rose and Beauty 
of Hebron, about 40 per cent., and of the White Star, about 30 per 
cent. Of the quarters of the Early Rose and Beauty of Hebron, 
about 60 per cent., and of the White Star, about 50 per cent. Of 
those cut to single eyes, nearly all germinated. We further find 
that the increased yield is not in proportion to the increase of the 
number of stalks. From these facts we infer that in the prepara- 
tion and planting of the seed to secure the best results, the potatoe 
should be so cut as to secure one strong vigorous stalk from each ~ 
piece, and plant so as to secure from three to four stalks to each 
hill. ‘ 

The facts set forth in this bulletin are not intended to establish 
any fixed rules for growing potatoes. They are only intended to 
show the actual results of the experiment as conducted at this Sta- 
tion, on very inferior soil. Upon other soils and under other condi- 
tions the results may be very different ; yet it is insisted that the 
facts herein set forth, are worthy of very careful consideration, and 
will very materially assist the farmer in preparing his seed for plant- 
ing, and in selecting the fertilizers necessary to produce the best 
results. 
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TOMATOES. 


TEST OF VARIETIES. 


The following experiment was conducted for the purpose of testing 
the comparative merits of some of the leading varieties of tomatoes. 
The seed was sown in an ordinary hot-bed, aboue the 15th day of 
April, and transplanated to their permanent location about the 2oth 
day of May. The soil in which they were cultivated, was “‘broken- 
up” on the 25th and 26th days of March. Thesoilis a grayish-yellow 
clay, with no vegetable mould, and had been completely improver- 
ished by long cultivation. The tomatoe plants were set in hills 
three and one-fourth feet apart, in rows five feet apart. The hills 
were prepared by digging holes seven inches deep and eighteen 
inches wide, in each of which was put one peck of stable manure, 
(horse dung). This was thorougly mixed with the clay, by digging 
down the walls of the hole, leaving: the surfacé of the hill, level 
with the surface of the ground. After the usual delay caused by 
transplanting, the plants made a vigorous growth, and by the 25th 
day of June, all varieties, except the Mikado, were blooming. On 
the 3rd day of July, the Brandywine had attained a heighth of 22 
inches, with fruit from one to two inches in diameter, and plenty of 
bloom. Early Market Champion had attained a heighth of 20 
inches; witn less fruit and bloom than the Brandywine; largest fruit 
about one inch in diameter. Ignotumhad attained a heighth of 20 
inches; fruit and bloom a little less plentiful than on Brandywine; 
largest fruit about one and one-half inches in diameter. Cumber- 
land Red, plants 16 inches high, good set of fruit ; largest fruit 
two inches in diameter. Atlantic Prize, plants 16 inches high, fruit 
more abundant than on any other variety ; largest fruit about two 
inches in diameter. Mikado, or Turner’s Hybrid, 20 inches high, 
very virgorous growth, no fruit, and very few flowers. 

While the plants were yet erect, stakes were driven about eight 
inches from each plant, to which the plants were tied with common 
wool twine, to prevent them from falling to the ground. None of 
the plants were pruned in any manner. They were cultivated 
thoroughly, with a horse-cultivator and common hoe, and permitted 
to grow in the natural way, supported by the stakes as already de- 
scribed. The plants were vigorous and stalky, branching very pro- 
fusely, and of a dark g-een color. The earliest fruit ripened about 
the 3rd day of August, and the first picking occurred on the 5th. 
The general ripening of all varieties, except Mikado, did not begin 
until about the 14th day of August, the first general picking occur- 
ing on the 17th. 


Table E., shows the time of ripening and the amount gathered 
for each day from the 5th day of August tothe 3rd day of October, 
inclusive. It is somewhat difficult to determine which is the earliest 
of the four varieties—Brandywine, Early Market Champion, 
Ignotum and Atlantic Prize. Taking the first three periods of pro- 
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duction as shown by Table F., and adding to the first period the 
amount gathered on the 5h, 6th and 7th of August, we have the 
number of pounds produced by each plant of each variety for the 
period named, as follows : 


‘ 


Early 2 a 
Brandywine. Market lgnotum, aes Cumberland. 
Champion. 3 ed. 
\ 

TARE RA DAA SSRIS IE COPE 9 71 0.40 0.64 0.70 0.31 
AES te eee 0.96, 1.18 ONY cresesee ene 0.10 
PAD HOLS dasey sksenvig eoesee 2.06 2 06 2.75) 1 93 3.08 
Total veeeeese-e ee 3.54 3.91 2.63 3.49 


For these different periods, we find that in their productiveness, 
these several varieties rank in the order named, as follows: 

First period: Atlantic Prize, Ignotum, Brandywine, Early Market 
Champion, Cumberland Red. 

Second period: Early Market Champion, Brandywine, Ignotum, 
Cumberland Red, Atlantic Prize. 

Third period: Cumberland Red, Ignotum, Brandywine, Early 
Market Champion, Atlantic Prize. 

By reference to Table E., it will be seen that for continuous bear- 
ing and productiveness, these varieties have the preference in the 
order named, as follows: Ignotum, Brandywine, Cumberland Red, 
Early Market Champion, Atlantic Prize, Mikado or Turner’s 
Hybrid. The Altantic Prize is a very peculiar tomato in several 
respects. The plant does not grow large, bemg much smaller than 
any of the other varietiesnamed. It has a peculiar habit of <‘set- 
ting” its fruit very abundantly, all at the same time, the plant pre- 
senting almost a solid mass of tomatoes from the root to the top. 
It grows and ripens this setting of fruit, but produces no more. 
Another serious objection to this tomato’ is its strong tendency to 
burst its skin in ripening, leaving its surface thoroughly scarified, 
and rendering it liably to premature decay during wet weathcr. 

The Mikado, or Turner’s Hybrid is a very vigorous grower, the 
plants being much larger than any of the other varieties tested, but 
it is nearly three weeks later in setting and ripening its fruit, and 
ceases bearing about two weeks earlier than the others. Besides, 
the fruit had a strong tendence to premature decay throughout the 
season. 

The Ignotum, Brandywine, Cumberland Red and Early Market 
Champion, are worthy of very high commendation, especially the 
first three named. Their fruit is large and smooth, of a beautiful 
deep red color, flesh quite solid, good keepers, and specially adapted 
for market gardens, where shipping qualities are essential. 

During the early part of the ripening season of all of these varie- 
ties, there is a tendency, of greater or less extent, to premature 
decay of the fruit. To determine the extent of this tendency, all 
fruit of this character ripening during the month of August, was 
separately weighed and the percentage of fruit of each variety 
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affected by premature decay was ascertained to be as follows: 
Brandywine, 10.63 per cent. Early Market Champion, 21.87 per- 
ct., Ignotum, 18.12 per ct., Cumberland Red, 5.27 per ct, Atlantic 
Prize, 24.92 per ct., Mikado, or Turner’s Hybrid, 20.00 per ct. 
The quantity of the fruit of the first four varieties affected by pre- 
mature decay during the month of September, was very small while 
the fruit of Atlantic Prize and Mikado continued to suffer from pre- 
mature decay throughout the season. At the time of gathering the 
last ripe fruit from the Mikadovand Atlantic Prize, on the 21st and 
22nd days of September, there was no green fruit on the plants ; 
while on the 3rd day of October, there was an abundance of green 
fruit on the Brandywine, and a considerable quantity on the Cum- 
berland Red, Ignotum and Early Market Champion, all of which was 
destroyed by frost. Taking into consideration all of the characteris- 
tics of these varieties of tomatoes, I would classify them, in their 
order of merit, as follows: Brandywine, Ignotum, Cumberland 
Red, Early Market Champion, Atlantic Prize, Mikado, or Turner’s 
Hybrid. 
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Showing the Date of Ripening and the Vield of Different Varieties of 
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METHODS OF DEALING 


With Injurious Insects and Plant Diseases. 


A. D. HOPKINS, L£xtomologist. 
C. F. MILLSPAUGH, Botanist. 


' The object of this Bulletin is to place in the hands of those in 
West Virginia who have to contend with injurious insects and plant 
diseases, a compilation of general methods recommended by the 
best authorities in this country—official entomolgists, botanists, 
successful farmers, and gardners. 

We have drawn freely from Experiment Station Bulletins, Govern- 
ment and State Reports, and special works and papers treatiug upon 
these subjects; selecting those methods and formulae which have 
been submitted to successive tests and practical application and 
found to be reliable, and such others which, our judgement and ex- 
perience lead us to belive, are worthy of adoption. 

The fact that the conditions under wh‘ch farmers conduct their busi- 
ness are so varied(each necessarily adopting methods peculiarly suited 
to his locality or circumstances) make it difficult if not impossible 
for us to recommend a single remedy or method of application that 
would yield satisfactory results to all. A method requiring expen- 
sive apparatus might yield great profit to a large grower who has 
hundreds of acres to operate upon, while the same method would 
be utterly out of the question for the small grower who would find 
the apparatus alone to cost more than the value of the resulting 
crop. Ontheother hand a simple inexpensive method which would 
double the small growers’ profits, would not be practicable for the 
large grower, on account of the extra time and labor necessary in 
applying the measure. We deem it best therefore to give in this 
connection a general outline of methods, formulae. and instructions, 
from which each may select for adoption those suited to his individ- 
ual needs. 

In this age of close competition and low prices the farmers who 
are making money are those who are quick to adopt methods which 
their better judgment tells them will yield a profit or at least 
prevent loss. That there is profit in a properly conducted warfare 
against injurious insects and plant diseases, when the conditions 
justify the means, there is no longer a doubt. A loss of hundreds 
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of thousands of dollars is sustained.each year by the producers of 
this State from these causes alone, much of which could be pre- 
vented to those whostudy to adopt methods best suited to the pecu- 
liar requirements in each case. 

In dealing with the enemies mentioned, as in all other profitable 
enterprises or methods, there are certain principles relating to the 
subject that the operator must become familiar with before he can 
reasonably expect to gain the highest results from the practice. It 
is therefore just as necessary for those who adopt the less expensive 
and complete apparatus to have this rudimentary knowledge, as it 
‘is for those who are compelled to utilize every known method on a 
large and expensive scale. 

In this bulletin we shall give the fundamental principles underly- 
ing the practice of applying methods to the prevention and killing 
off of these pests, trusting that those who may desire particular in- 
formation, before we publish more advanced proceedures, will freely 
correspond with us as their interests may demand. 

We are engaged in this Station to devote our entire time to in- 
vestigations and research for the benefit of the farmers of the State, 

--and the advencement of economic agriculture. We are testing 
methods, machinery, formulae, etc., in order to determine and 
adapt the best to our own State needs, and ask you as farmers and 
readers of this and other of our publications to criticise, question, 
and suggest, as well as to try carefully any methods we may publish 

‘that suit your crops and necessities, and report your success or 

failures giving your reasons for such in as far as you deem them 

contributive to the results gained, this will aid usin future work and 

publications of all of which you will receive the primary benefits. 
j 


Pa 
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INJURIOUS INSECTS. 


Among the elementary requirements necessary to the intelligent 
application of the methods mentioned under this head, we will only 
discuss a few of the most important. 


Insects and Some of Their Peculiar Habits. 


The word insect is derived from two Latin words, meaning cut in 
two, or divided into sections. The class of creatures to which this 
name is applie3 is very different from all other kinds of animal life. 

The life of all insects begins with an embryo contained in an egg; 
resembling in this respect some other kinds of animals, yet they 
differ from all others in the first active form emerging from the egg, 
and the subsequent changes which take place before their lives are 
complete. The first form is usually entirely different both in ap- 
pearance and habits from the parent which deposited the egg, and 
it is in this first active stage of their lives that they do their growing 
and principal feeding. At this stage they are familiarly known as 
caterpillars, grubs and maggots, properly as larva, (plural larve). 
After a time, varying from a few days to 17 years, according to the 
species, they change into another form different from the first. In 
this second stage, certain kinds remain inactive without food until 
the perfect form developes within the shell, from which they emerge 
in due time to deposit eggs for another generation. This inactive 
form is called pupa, (plural pupe). ; 

Caterpillars develop into moths, (‘‘millers”) and butterflies; grubs 
into beetles; maggots into bees, flies, etc.; all of which go through 
what is termed a complete transformation. : 

Those going through an incomplete transformation, are grass- 
hoppers, squash bugs, plant lice, etc., which are active in all their 
forms, from the time they leave the egg until they have attained 
wings. The larve and pup of this class of insects bear a general 
resemblance to the parent form; but they never have wings, while 
the perfect forms nearly always do. 
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How Insects Feed. 


« 


Injurious insects are divided into two broad divisions, or classes 
_ according to their manner of feeding. 

1st. Biting or chewing insects include all of those in the 
perfect or imperfect forms, which bite and consume the substance 
upon which they feed. 

and. Sucking or piercing insects, include all of those perfect or 
imperfect forms which pierce their food substance with a beak, and 
suck out the sap, juice, or blood from beneath the surface. : 

Therefore, ifa strange insect makes its appearance threatening 
the destruction of some plant or crop, before selecting a method to 
repel or destroy it, it is first necessary to ascertain how it feeds. If 
it belongs to the first division, and like the potato beetle, eat the 
leaves, it may be easily destroyed by Paris green applied to its food 
substance, either in a powder or liquid, as the poison will be eaten 
_by them with their food. 

On the other hand, if, like squash bugs, plant lice, and other in- 
sects belonging to the second division, they suck the sap from the 
plant causing it to wither and die; poison will have no effect on 
them, because we can not apply it to the inside of the plant where 
they get their food. Most of this class of insects may, however, be 
easily destroyed with remedies like insect powder, kerosene, emul- 
sion etc., which kills by contact when it is applied to the insects 
themselves. 


Preventive Measures. 


By preventives is meant any method which will repel or prevent 
the attack of insects.. ‘‘An ounce of ‘Preventive’ is even better 
than a pound of cure” in dealing with insects, for we find that often 
we may not only prevent injury by them, but we may gain large 
benefits to the crops and our farms, as will be seen from some of 
the following methods: 

Ligh Culture and Fertilization is probably one of the best pre- 
ventives of insect attack, for it is a well known fact that most in- 
sects have a preference for weak or unhealthy plants on which to 
feed and deposit their eggs; while this is not the universal rule 
(as insects are known to attack perfectly healthy plants and trees), 
yet this fact is evident. Perfectly healthy plants, if they do not 
entirely resist attack, may at least recover from it, while weakened 
and sickly ones invite attack, and are most sure to succumb. 

fertilizers. My experience has been that coarse stable manure, 
at the rate of fifteen or twenty loads to the acre applied to sod in 
winter, and plowed under for corn in early Spring, will prevent the 
attack of White Grubs and Wire Worms, even in badly infested 
fields. ‘ 

Wood Ashes, leached or unleached, have been successful with me 
in preventing the attack of Peach and Apple Tree borers, if applied 
in a conical heap about the base of the trees in May of each year. 
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_ Soap placed in the forks of trees, or suds applied to the trunks 
is recommended to repel borers of various kinds from depos- 
iting eggs. (Formula 10.) ; 

Commercial Fertilizers. Kainit, and brands containing a large 
per cent. of Potash, are recommended as remedies or preventives 
against insect attack 

Nitrogen in the form of Nitrate of Soda is also recommended for 
the same purpose. 

Tobacco, a valuable fertilizer, is used against the cucumber bee- 
tle, cabbage maggot, etc., to prevent their feeding and depositing 
eggs. The stems and wastes are used for this purpose. 

That it is profitable to apply most of the fertilizers mentioned far 
their fertilizing qualities alone is evident, and when we consider the 
added benefit in protection against destructive insects, it seems that 
every one should realize the importance of such methods, and we 
hope that farmers generally will try some one or all of them, and 
report to us their success or failure, especially with stable manure 
and commercial fertilizers. 

Rotation of Crops. Ifa crop is grown fora number of successive 
years in the same field, the insects injurious to it are liable to increase: 
tothe greater detriment of the crop each year ; a system of rotation 
will avoid this to a greatextent. We would mention the following 


rotation as a suggestion, as each must judge to a certain extent for 


himself. 

Meadow 2 years ; corn, with fertilizer, 1 year ; potatoes, with fer- 
tilizer, 1 year ; wheat and fertilizer the next, then back to meadow. 
This would require 5 years toelapse between the time any one crop 
would occupy the same field. 

General Farm Management with a view of preventing insect 
depredations and attack, such as time of plowing and sowing; se- 
lection of plants less liable to attack; clean farming; burning or 
converting into manure all trash and rubbish; cutting and burning 
all dead branches and infested trees and plants; using the ashes to 
prevent further attack ; feeding fallen fruit to hogs, sheep and poul- 
try, or roting them in the compost heap. 

Many other methods will suggest themselves to the thoughtful 
and observing farmer, that will help himto make his business profit- 
able in more wavs than that of preventing insect attack alone. 

Preventing Egg Deposits. Dr. Lintner, State Entomologist of New 
York, advances the theory that insects are attracted to plants ‘‘not 
by the sense of sight, but by that of smell, and that substances giv- 
ing off a strong odor like lamp oil, coal tar, carbolic acid, gas lime, 
and the remedies applied to or near the plants to be protected, pre- 
vent egg deposit by giving out an odor overpowering that of the 
plant or animal itself, thereby preventing its recognition by the in- 
sect.” If this theory is correct, the importance of the measure is 


‘ evident, for as Dr. Lintner argues, ‘if no eggs are deposited, we 


have no artificially concealed eggs to seek for; no larve whose 
rapacity and destructiveness we must arrest ; no pup whose retreat 
is to be discovered and no perfect forms to be captured or en- 
trapped.” 
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Fencing Out ircludes any method which will keep insects away by 
placing a barrier between them and any plant or fruit to be pro- 
tected. Among these: are covering plants or small shrubs with 
thin muslin or mosquito bar; bagging choice fruit in paper bags; 
paper and metal bands to protect young plants from cut worms; 
and tar paper bands for peach and apple tree borers. ' . 

With all the preventive measures mentioned, it would seem that 
we should have no use for remedies. Pérhaps we would not if 
every one were thoroughly acquainted with all insects, their habits, — 
and methods of dealing with each; and would be persistent in the 
thorough and prompt application of such knowledge. It is safe to: 
say, however, that such a condition will never exist; and that after 
all, certain kinds of insects will appear, which will destroy certain 
crops, if they are not killed by the prompt application of poisons andi 
other substances, which we will mention under the head of remedies. 


Beneficial Animals. 


Many of the domestic and wild animals of the farm are efficient: 
aids in the destruction of injurious insects, and may be made evem 
more useful than they are, by a little knowledge and careful man- 
agement on the part of the farmer. 

Sheep are useful in orchards to feed on fallen fruit and destroy 
the insects contained in them. f 

fogs are valuable to root for and destroy grubs in meadows just 
prior to plowing for some cultivated crop. They may also be util- 
ized, either in the orchard or the pen, in consuming fallen fruit. 

Poultry. Turkeys subsist principally on grasshoppers when they 
can get them, and may be bread to a good advantage where this in- 
sect is plenty, not only as a destroyer of the insects, but as a profit-. 
able product of the farm. 

| Chickens confined in a plum orchard are said to be very beneficial 

in feeding on the Plum Curculio, thus protecting the fruit. Coops. 
of small chickens in gardens to feed on “flea beetles, etc., is also 
recommended. 

Ducks are recommended to free gardens of certain kinds of in- 
sects, especially potato beetles. 

Birds. The protection of certain kinds, and the destruction of the 
English Sparrow is especially recommended by many writers. 

The skunk is undoubtedly the friend of the farmer in feeding om 
grubs and mice, and should be protected. 

Zoads consume immense quantities of insects and their domesti-— 
cation has been recommended for gardens. 


Remedies. 
Remedies proper differ from preventives (which are sometimes 


called remedies) in the fact that preventive measures are used to 
avert an attack, and remedies are used after the attack is made. 
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‘The six best remedies in general use are: Paris Green, London 
Purple, Kerosene Emulsion, Pyrethrum (insect powder), White 
Hellebore, and tobacco in various forms. 


Killing with Poisons. 


Paris Green is a combination of arsenic and copper. It came into 
general use as a destroyer of the Colorado Potato Beetle directly 
after that insect made its appearance. It is probably one of the | 
most widely known insecticides and more generally used than any 
other. It will kill most of the biting insects provided it is pure, 
and is applied in the proper proportion and atthe right time. There 
are some insects like the Rose beetle, on which it seems to have no 


' effect in the strength safe to apply to the foliage of plants. 


Injury to Foliage. Vf used too strong it will burn or kill the leaves, 
certain kinds being affected more than others, and strange to say, it - 
eee used stronger on young foliage than on that older or ma- 
tured. 

Diluents. It may be diluted either with dry or liquid substances, 
and should be usually diluted just enough to not injure the foliage. 

Dry Mixtures. In its dry state it may be used all the way from 
pure, or mixed with one hundred parts of a diluting substance, de- 
pending on the plants on which it is to be used. It may be diluted 
with a cheap quality of wheat flour, which is probably the best sub- — 
stance for this purpose on account of its adhering to the plants and 
being more readily eaten than other substances. Plaster, finely 
sifted ashes, air-slacked lime, road dust, etc., may also be used as 
diluents. Much care in all cases should be taken to thoroughly mix 
the poison with the diluent that it may be evenly distributed. 

Application of the Powder. The simplest and best method of ap- 
plication to small plants and shrubs is to tie a muslin bag contain- 
ing the powder to the end of a stick or pole and dust it over the 
plants. 

It is usually claimed that powder substances should be applied in 
the morning when the plants are wet with dew; while this may have 
its advantages, it is not always necessary, as it may in most cases be 
applied at any time in the day, but never when the wind is blowing 
hard; a very gentle breeze is claimed to be a help in distributing 
the powder to the under side of the leaves. In all cases the opera- 
tor should keep on the windward side to avoid breathing the pow- 
der. 
Wet Mixtures. In most cases the liquid application has advant- 
ages over the dry, especially when used on a large scale, and to 
fruit trees. Dilute with water at the rate of one pound of the pow- 
der to 40 or even 350 gallons of water, according to the kind of 
plants on which it is to be applied. On a small scale, a teaspoon 
to a tablespoonful is sufficient for four or five gallons of water. 
Flour paste added to the water is claimed to be a decided benefit. 

Application of the Liquid. ‘The simplest method is a broom or 
brush by which the liquid is sprinkled or thrown on the plant, this 
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method is well adapted to application on a small scale. The ordi- 
nary watering pot provided with a finely perforated rose is often suf- 
ficient for kitchen and flower gardens. or large shrubs, fruit trees 
and field crops, pumps and spraying apparatus must be secured for 
doing thorough and efficient work. (See Spraying machinery.) It 
is not the strength of the mixture but the force and thoroughness 
with which it is applied that secures success, hence pumps and noz- 
zles should be selected, which are best suited to these requirements. 

London Purple isa refuse material obtained in the manufacture of 
analine dyes, and its principal constituents are arsenic acid, and 
lime. It is cheaper and better in most cases than Paris Green, ex- 
cept that itis moreliable to injure the foliage. However, when 
diluted with hard water, or the addition of lime, it is said to prevent 
this injury; hence it is admirably suited to mix with the bordeaux 
mixture, (see formula 1g), as a combined remedy for insects and 
plant diseases, otherwise the remarks on diluting, applying, etc., of 
the former remedy will apply as well to this. 

\ 


Caution in Using Paris Green and London Purple. 


There is no danger in properly using these poisonous substances 
if the following rules are observed: 

The poison should be kept in a safe place, and plainly labeled 
POISON. 

Do not distribute the poison with the hands. 

Always keep to the windward side of plants or trees when apply- 
ing the powder or liquid. 

Do not use them upon leaves or fruits which are soon to be eaten. 
There is seldom, if ever, any danger in eating vegetables and fruit 
after they have been exposed to the sun and rain for a few weeks, 
as several pounds or bushels of treated fruits or vegetables would 
have to be consumed at one time by one individual to get a suffi- 
cient dose of the poison to produce serious results. 

Test the strength of the diluted mixture on a few plants first to 
ascertain if it will injure the leaves. 

Never apply it to fruit trees while in bloom, as the poison will kill 
the bees so necessary to the formation of perfect fruit. 


Killing by Contact. 


Kerosene Emulsion. A mixture of lamp oil, soap and water, (see 
formula 3), is probably the best known remedy for plant lice, lice 
and ticks on animals, the Horn Fly, and many other sucking in- 
sects. 

Application. It may be applied on a small scale to house plants, 
etc., with perfume atomizers; to garden vegetables with garden 
syringe; and to large trees and field crops with the more expensive 
machinery. 

_ Insect Powder, (Pyrethrum), is manufactured from a plant which 
is grown largely in California for the purpose. It is very extensively 
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used to kill house flies, mosquitoes, cabbage worms and many other 
insects. It kills by stopping up the breathing pores, and is only 
hurtful to insects. It may be applied as a powder or diluted with 
water. As a powder, it may be diluted with flour and applied ona 
small scale with a small tin bellows, or on a larger scale with Wood- 
ason’s bellows or Leggett’s Powder Gun. 

White Hellebore is a vegetable substance which will kill certain 
insects both by poisoning and by contact, and is used successfully 
against Currant Worms, Rose and Cherry Slugs. Its principal value, 
however, is that of destroying Currant Worms. This, like insect. 
Powder, may be used dry orin water. This should be labeled 
Poison. 

Tobacco Dust is manufactured from tobacco stems and other 
refuse, large quantities of which may be found at cigar factories, 
packing houses, etc, which may usually be had for the asking. 
This material may be used without grinding into powder, and is 
vuluable both as an insecticide and as a fertilizer, if liberally used 
around plants and trees. A strong tea made from it will kill plant 
lice and other insects. It is also used to destroy lice on cattle, 
ticks on sheep, and to drive away cucumber beetles, etc. 


Miscellaneous Remedies. 


Hand-Picking must often be resorted to as a remedy for certain 
kinds of insects, such as tobacco, tomato and other large 
‘‘worms,” and the eggs, cocoons and perfect forms of certain kinds 
which it is not practicable to destroy otherwise. 

Jarring Method, by which insects are jarred or shaken from the 
plants and caught in sheets, then burnedor crushed, is sometimes 
the best means of dealing with certain insects which will fall from 
the plants when disturbed. 

Beating the insects from low plants into a pan of water, soapsuds 
or oil, is sometimes the most practical method for dealing with the 
potato bug, rose bug, etc. 

Cutting Out grubs from the apple and peach, after they have once 
entered the bark, is probably the surest way of ridding the trees 
from such pests. They may also be killed by probing for them with 
a small wire. 

Ditching. To collect marching caterpillars, etc., like the army 
worm and chinch bug. 

Hot Water is often used to kill insects, such as ants, cabbage 
worms, rose bugs, etc. 

Road Dust or clay dust is recommended as an efficient remedy for 
slugs, especially cherry slugs, as it adheres to their shmy bodies, 
causing them to die. . 

Vapors. Grain, pea and bean weevels may be easily destroyed 
by the vapors of bisulphide of carbon, if the grain or seeds are 
placed in a tight bin, and a small quantity of the liquid poured on, 
then covered with blankets, the vapors being heavier than air will 
settle through the mass and kill the weevels contained therein. This . 
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is a dangerous poison to man and very imflammable. Use excessive 
care in handling. : 

Coal Tar is used largely in the West for the destruction of grass- 
hoppers. It is placed in a long shallow tin or sheet iron pan and 
pulled over the ground, the grasshoppers jump in and are destroyed, 

For the successful application of the remedies and methods men- 
tioned the following rules should be observed: 

1st. Observe and study the habits of insects, that you may attack 
them at their weak points. 

end. Ascertain how insects feed before applying a remedy. 

3rd. Endeavor to prevent attack by high farming and fertilization. 

4th. If a remedy must be resorted to, do not delay, but apply it, 
while the insects are young, or when they first make their appear- 
ance. . 
5th. Select that remedy which will yield the best results at the 
least expense, but do not hesitate to use expensive methods if they 
will pay in the end. 

6th. Apply all liquid and powder remedies as thorough as possible. 
If a poison, the under as well as the upper surface of every leaf 
should be reached. If a contact remedy, every insect should be 
saturated or covered with it. 

wth. If further information is desired on any subject relating to 
insects, questions in writing should be sent to the Experiment Sta- 
tion, and they will be answered either by letter, in county papers, 
or in future bulletins. 

, 8th. Always send specimens with letter of inquiry -if possible. 
Send live insects in tin or wooden boxes with some of their food 
substance, (air holes are not necessary in such packages). Send 
dead insects in quills, small envelopes, homcepathic vials, etc, 
packed in cotton, or tin boxes. Such packages sent by mail will 
cost 1 cent per ounce. 

Sections of infested trees or plants, and large packages should be 
sent by express. . 

gth. Any information sent to the Station regarding the appear- 
ance and destructiveness of injurious insects in any locality of the 
State, and reports of success or failure with remedies for insects 
will be thankfully received. Prompt attention will be given to in- 
quiries, and due credit for information if published. 


\ 
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DISEASES OF PLANTS. 


The first principle to impress upon the minds of those who desire — 
to give some attention to the diseases of plants and the best method 
of combating them, is the fact that these diseases are of themselves 
plants, which, instead of living in the soil, find their proper place 
of growth mostly to be upon plants of higher organization than 
themselves. They reproduce by seed much as any plant does, but 
have the power of producing a far greater abundance than their 
more fully developed hosts. 

Among these plants are the great numbers of rusts, smuts, moulds, 
rots, mildews, knots, spots, bunts, blights, ergots, scabs, cracks, 
yellows, etc., that are becoming such deplorable reducers of profit 
in agriculture and horticulture. 

These peculiar forms of life are all thrown together, by their gen- 
eral similarity, in one large class called Fungi, which includes every 
like plant from the Toadstool down to the microscopical germs found 
present in putrefying animal and vegetable matter; the aftermath 


of death. = 
Fungi (plural of Fungus) are of very simple organization and dif- 


fer from other plants in many ways, principally, however, first: In 


the absence of green coloring matter (chlorophyll) so noticeable in 
the higher order of plants, a principle which they are compelled to 
draw from those already possessing it; second: the absence of 
flowers, they producing their seed (sporxes) directly from their stems 
or branches ; third: having no chlorophyll they do not need the in- 
fluence of the sun so materially in their growth, Fungi are there- 
fore plants of darkness, dampness, destruction, and disease, all of 
which are necessary tu their subsistence ; it is for this reason that 
crops are affected in proportion to the murkiness of the season, and 
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all such other conditions as tend to vitiate their strength. Fungi 
that thrive upon living plants are called parasitic, and are always 
detrimental to man; those which live upon dead plants saprophytic, 
many of which are beneficial, and some even edible and nutritious. 

Why is it that for fifty years or more our crops and plants in gen- 
, eral have become more and more infested by these diseases, may 
probably be explained by the fact that a greater profusion of spores 
are annually produced by natural increase; and that lands are be- 
coming in too many instances too poor to produce vigorous crops 
from a lack of careful and proper fertilization on the part of the 
farmer. 

The spores of parasitic fungi are so exceedingly minute that they 
are able to penetrate directly through the microscopic pores of the 
plants upon which they fall, making their way into the internal tis- 
sues of the leaf or stem from which they sap the vital juices. On 
this account the leaf or stem once attacked can not be saved, nor 
can the fungus so secluded be dislodged or killed by poisoned ap- 
plications. Treatment, therefore, of plant diseases must be divided 
into three heads: Exclusive, Hygienic, and Tropical. 


Exclusive Treatment. 


During winter, the spores of parasitic fungi weather much as the 
seeds of higher plants do, life remaining dormant within their coat- 
ings. They catch in crevices of bark, on dead leaves, seeds or 
withered fruits, or rest upon the ground beneath or about the plants 
upon which they fructified the previous season, ready to spring 
into life as soon as a warm and moist spring or summer day incites 
them, 

This being the fact then, we must first attempt each season to ex- 
clude these living germs from new crops of their special hosts ; this 
we may do by exerting the followiug precautions: 

1. Never plant grain upon a field that showed rusts, bunts, or er- 
got the previous season, until the Jand has rested in sod or has been 
cropped for several seasons with widely different plants from those 
previously grown thereon. 

2. Never sow seed grain procured from a locality where bunts, 
smuts, or ergot are suspected to have existed, without first treating 
the seed as directed under Formula 11. This treatment is always 
recommended to be used asa safeguard even when no doubt has 
crept in concerning the cleanliness of the seed. 

3. Carefully cut out all Barberry and Blackberry briers from the 
neighborhood of your wheat fields. 

4. Cut out and burn all old Plum and Cherry trees dead with the 
Black Knot. Prune off all formed and young knots and burn them. 
Clear off all Wild Cherry and Plum trees from about your home 
and orchard. 

5. Rake off and compost with plaster, or burn, all dead leaves 
from your vineyards and orchards, replacing them with good clean. 
manure or well rotted compost. 
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6. Carefully reject all tubers (potatoes, etc.,) when cutting for 
seed that show the least sign of disease of any kind. 4 

7. In procuring young trees or sions for planting, look to it that 
they come from a region not known to be infested by diseases. 

_8. Barnyard manure especially that containg much stable bed- 
ding, is often a fertile method of spreading disease, therefore, care- 
fully compost such manure with a liberal supply of plaster and see 
to yet that it is well-rotted before spreading. If the straw used as 
bedding is known to be rusty, then keep such separate from the 
general heap and use it only on root crops or orchards. 

The above points intelligently and carefully followed will tend to 
substantially decrease plant diseases upon your farm. 


Hygienic Treatment. 


It is a well known truism in medical science that contagious dis- 
eases seldom if ever attach a healthy, cleanly, strong and well- 
nourished person; and fer contra, that a person illy-nourished, 
poorly fed and clad, uncleanly in habit, overworked either mentally 
or physically, or who has not followed the general rules of physical 
hygiene ; is particularly open to ‘‘catch” almost any infections dis- 
ease that at the time may be going about. If thisis true of animal 
life, why should it not also be of vegetable? We feel confident in 
stating that it is ; therefore, to avoid diseases of crops as fully as 
possible the farmer or horticulturist should see that his plants are 
properly fed (fertilized); well clad (drained or dressed); well venti- 
lated (cultivated and cleared of weeds); strong (pruned and suck- 
ered); and otherwise treated in a proper plant-hygienic manner. 

This with proper exclusive treatment as detailed above, should 
reduce diseases of crops to a minimum. 

« 


Topical Treatment. 


Should however the two above treatments be omitted, or be con- 
sidered insufficient for any reason, then we must resort to the appli- 
cetion of some substance that will prevent the spores of disease 
from germinating upon the plants. I have appended a list of 
the more prominent diseases which should be treated with the form- 
ulz mentioned under them. These formulz will be found at the end 
of this Bulletin, and the proper apparatus used for their application 
will also be found under the head of Spraying Apparatus. All the 
apparatus there described are excellent, their principal difference 
lies in the amount of work each will do at one loading. You will 
of course select that one that will best suit your purse and purpose, 
according to the amount of territory you need to cover, and the time 
you have to devote to such operations. i oes ; 

The proper time to spray for each disease is given below in con- 
nection with it. The general method is one that tends to complete- 
ness ; that is to say, the use of a hose and nozzle that will throw a 
very fine spray and will be so controllable that this spray may 
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be directed in all directions and thus reach all surfaces of the plant 
to be sprayed. Should a rain fall occur shortly after spraying the, 


benefits of that application will be lost, and should be’ repeated as 


soon as possible. e., 
Checking. Should you desire to prove to yourself, what you 


gain by the use of any application or operation, leave a certain row 
or patch untreated as a check upon the method, that by comparing _ 


in the field or orchard, the crop of the treated with that of the un- 
treated, you may be able to say positively whether the time and 
outlay have paid or not when harvest comes. 


Plant Diseases and Treatment. 


Grape Mildew, and Black-rot: The fruit once infected. by the 
disease cannot be saved. Spray the vines with formula 12 before 
the leaf buds have opened ; again with formula 16 just before the 
flowers open ; again with formula 17 when the berries are about the 
size of peas ; and about two weeks before harvesting the fruit. 

Grape Litter-rot: The same treatment will suffice to prevent this 


disease unless very prevalent, when formula 13 should be used for 


the first treatment. 
In these diseases of the vine, if you should desire to use a powder, 


having a bellows, instead of a liquid, having no spraying apparatus; 


then formula 18 may be used with as good results. Should the 
vines be troubled with any insects that are eating the leaves then 
add one-fourth pound Paris green to the formula before using. 

Black Knot of the Plum and Cherry. Prune out, after the leaves 
have fallen, all branches, affected with old knots and burn them. 
Cut out young knots thoroughly, and apply lamp-black and linseed 
oil to the wounds so made. Spray thoroughly before the leaves 
appear in spring with formula 12; and after the flowers have fallen 
with formula 19, this will prevent the leaf rust also, as well as pro- 
tect the fruits from the curculio. 

Apple Scab. Spray first just after the flowers have fallen (before 
the fruit pip turns downward, ) with formula 19, which will also de- 
fend the fruit against the codling moth. Subsequent sprayings (at 
least three or more) may be made with formula 15 or 17, but no Paris 
green nor London purple whatever should be mixed with these. 

Pear and Quince Leaf Blight. Spray with formula 17, as directed 
for grape mildew. 

Pear fire-Blight and Peach Yellows. So far as known these dis- 
eases are very contagious and incurable. Should any trees become 
affected by these diseases dig them up and burn them as soon as 
possible to save the balance of your orchard from infection, 

Potato Blight and Rot and Tomaio Rot. Spray seed potatoes in the 
hills before covering, with formula 14 or 15. Then spray tops with 
formula 19 every two weeks, making from three to five applications 
in all. In case you desire to use a powder instead, then formula 18 
should be used. If bugs are eating the vines add one-fourth pound 
of Paris green to the formula before applying. 
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Should you desire particular advice for any special disease, we 
would be glad to answer your request for the same by mail at any 
time, especially if you will send a specimen of the disease in or with 
your letter of inquiry. 
*® 


FORMULAS. 
For Insects. 


No. 1. Paris green or London purple, (liquid). 
a. Poison powder, 1 pound. 
Hard water, 200 gallons. 
Cost about 1 cent for ro gallons. 
6. Poison powder, 1 pound. 
Flour paste, 5 pounds, or liquid glue, 1 pint. 
Hard water, 150 to 300 gallons. 

Cost from 1 to 2 cents per Io gallons. 

¢. Poison powder, 1 to 3 teaspoonfuls. 
Hard water, 4 gallons. 

Cost about one-half cent. 

Directions. Moisten the powder and work into a paste with a 
paddle, then add it to the whole amount of water and Stir frequently 
when in use. 

For codling moth and curculios on apple, plum and cherry, use | 
formula a and apply as soon as the blossoms fall from the trees and 
again in ten or fifteen days. 

For peach trees the weakest solution must be used. 

C) 


No. 2. Paris green or London purple (dry powder). 
a. Poison powder, 1 pound. 
| Wheat flour, ro pounds. 
Road dust, plaster or coal ashes, 20 pounds. 
Cost about 134 cents per pound. 
6. Poison powder, one teaspoonful. 
Flour, lime or coal ashes, 40 to 100 teaspoonfuls. 
Cost about 1 cent. 
Directions: Sift the lime or coal ashes, add the flour and poison 
and mix very thoroughly. Apply with bag, bellows, or powder 
gun. 


No 8. Kerosene Emulsion, (A. J. Cook.) 

Soft soap, 1 quart. 

Water, 2 quarts. 

Lamp oil, 1 pint. 

When diluted, cost about 1% cents per gallon. 

Directions: Boil the soap in the water, remove from the fire, and 
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when boiling hot add the oil, then violently stir or churn until the 
-mixture forms a thick cream. A 

For plant lice, cattle lice and young caterpillars, dilute six pints 
of the emulsion with seven pints of water and apply thoroughly 
with brush, atomizer or sprayer. 

Kerosene Emulsion (C. V. Riley.) 

Hard soap, % pound. 

Water, 1 gallon. 

Lamp oil, 2 gallons. 

When diluted costs about 1% cents per gallon. 

Directions: Boil the soap in the water until all is dissolved, re- 
move from the fire and add the oil, then churn for ten minutes or 
spray it back into the vessel until it is thoroughly mixed and will 
form a-substance like butter when cold. Dilute with g parts of 
water 1 of the emulsion, and apply as in the Cook formula. 


No. 4. Potash Soap. 

Concentrated lye, 1 pound. % 
Cotton seed oil, 3 pints. 

Soft water, 3 gallons. 

Costs when diluted, 15 cents per roo gallons. 


Boil the lye in water until dissolved, then add the oil and boil 


for two hours, replacing evaporated water with hot water from time 
to time. User pound of this soap to 8 or 10 gallons of water on 
lice-infested plants and trees, and wash the trunks and branches 
with a stiff brush. This remedy has been highly recommended for 
this purpose. 


Wo. 5. Fish Oil Soap. 

Concentrated lye, 1 pound. 

Fish oil, 3 pints. 

Soft water, 3 quarts. 

When diluted, costs about 35 cents per roo gallons. 

Directions: Same as No. 4. This is a valuable remedy fot plant 
lice, etc. 


No. 6. Pyrethrum Powder. 
a. Pure powder, 1 part. 
Flour 10 to 20 parts.. 

Directions. Mix thoroughly, place in a tight vessel and allow to 
stand for a few hours, then apply with a bellows. This is recom- 
mended for Cabbage Worms. 

Pyrethrum liquid: 

6. Powder, 1 tablespoonful. 

Water, 2 gallons. 

Directions. Str the powder into boiling water ‘and use as soon 
as cool enough. ; 


No. 7. White Helebore. (Liquid). 
Powder, 1 tablespoonful. 
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Water, 1 gallon. 

Directions. Dissolve in the water and apply with sprayer or 
brush. The dry powder is used without diiuting. The liquid or 
powder is the best known remedy for the currant and gooseberry 
worms, rose slugs, etc. 

No. 8. Tobacco Decoction. 

Tobacco stems or dust, 1 pound. 

Water, 3 gallons. 

Directions. Boil until the strength is extracted from the tobacco, 
then strain and boil the liquid down to one pint. For use, dilute 
one part of the liquid with eight parts of water. This isa remedy 
highly recommended for plant lice, flea beetles and many other in- 
sects. 

- Tobacco dust, if finely ground, will kill most smooth bodied cat- 

erpillars, plant lice, etc., if thoroughly applied to them with the bel- 

‘lows or powder gun. [tis also excellent to drive away the Horn 

Fly if thoroughly rubbed in among the hair on cows and other cat- 
tle. 


No. 9. Kerosene Ointment. 

Lard, 1 pound. 

Sulphur powder, 1 ounce. 

Lamp oil, 1% pint 

Directions. Mix the lard and sulphur, then add the oil. This 
is valuable for killing lice on poultry and domestic animals, also 
used on the horns of cattle to drive away the Horn Fly. 


No. 10. Carbolic Acid Soap. 
. Soft soap, I quart. 

Or hard soap, 1 pound. 

Water, 2 gallons. 

Carbolic acid, 1 pint. 

Directions. Add the soap to the water and boil until it is dis- 
solved, then add the acid. This is used as a wash for trees to pre- 
vent insect attack, and for lice on animals. Apply with a scrub 


; brush. 


For Plant Diseases. 


No. ll. Hot water. 

Water heated to 135 to 140 Fahrenheit. : 

Directions. Place seed grain suspected of being smutty, in a 
coarse sack and plunge the whole in a barrel of this hot water. Be 

- sure that the water is no hotter than 140, and no cooler than 135; 

or in the first instance you would kill the seed, and in the second 
you would not destroy the disease spores. Swash about*the loose 
grain in the plunged sack for eight or ten minutes, then remove, 
spread, and dry quickly; Then sow as soon as possible, in ground 
that you know is not smutted. 
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No. 12. Simple solution of copper sulphate. 

Copper sulphate (blue-stone, blue-vitriol,) 1 pound. 

Soft water, 22 gallons. 

Cost three-sixteenths of a cent per gallon. 

Directions. Dissolve the copper sulphate inthe water. This so- 
lution will keep any length of time. 


No. 18. Simple solution of iron sulphate. 

Iron sulphate (copperas) 5 pounds. 

Soft water (hot) 22 gallons. 

Cost one-half cent per gallon. 

Directions. Dissolve the iron sulphate in the hot water, and use 
as soon as possible thereafter. 

(No. 14. Bordeaux mixture. . 

Copper sulphate (blue-stone, blue-vitriol), 4 pounds. 

Unslaked lime, 4 pounds. 

Water, 22 gallons. 

Cost % cent per gallon. 

Directions. Ina wooden, glass, or eathen vessel, dissolve the 
copper su)phate in sixteen gallons of the water. In another vessel 
slake the lime in six gallons of the water. Strain the lime through a 
sieve and stir it into the copper sulphate solution. It is now ready 
for use. Never make this mixtute in any other way than this. 


No. 15. Eau Celeste, modified. 

Copper sulphate (blue-stone, blue-vitriol) 2 pounds. 

Soda carbonate, (washing soda) 2%4 pounds. 

Ammonia (22 Baume), 1% pounds. 

Water, 22 gallons. 

Costs 14 cents per gal. 

Directions: Dissolve the sulphate of copper in the vessel de- 
scribed\as under Formula 14, in two gallons of boiling water. In 
another vessel dissolve the soda in two gallons of water. Add the 
soda solution to the copper solution, and when settled add the am- 


monia. Now add enough water to make 22 gallons of the mixture, 
and use as soon aa possible. 


No. 16. Burgundy Mixture, Modified. 

Copper sulphate (Bluestone, Blue-vitriol.) 2% pounds. 

Soda carbonate (Washing soda) 3% pounds. 

Hard soap (shaved), % pound. 

Water, 22 gallons. 

Cost 1% cents per gallon. 

Directions: Ina vessel as mentioned under formula 14, dissolve 
the copper sulphate in twelve gallons of water. In another vessel 
dissolve the soda in ten gatlons of water. Strain the soda solution 
through a seive, and stir it into the copper solution. Dissolve the . 
soap shavings in one-half gallon of boiling water, and stir it into the 
mixture. Use as soon as possible. 
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No. 17. Ammoniacal Carbonate of Copper. 

Copper carbonate, 3 ounces. 

Ammonia carbonate, 1 pound. 

Water, 50 gallons. 

Cost 1% cents per gallon. 

Directions: Dissolve the two carbonates in a half gallon of hat 
water. Dilute this solution to fifty gallons. 


No. 18. Copper and Sulphur Powder. 

Sulphate of copper (very dry and finely powdered), 1 pound. 

Flowers of sulphur, 1o pounds. 

Air slaked lime, 1 pound. 

Cost 4% cents per pound. 

Directions: Mix thoroughly, and use in a bellows or powder 
gun. 


No. 19. Bordeaux Mixture, with Paris Green, or London Purple. 

Copper sulphate (Bluestone, blue-vitriol), 2 pounds. 

Unslacked lime, 4 pounds. 

Water, 22 gallons. 

Paris green or London purple, 2 ounces. 

Cost, % cent per gallon. 

Directions. Mix as stated under formula 14, then add the Paris 
green and stir in well. 
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SPRAYING APPARATUS. 


The implements illustrated here are all good ones, but not all 
that are upon the market. We would suggest that those intending 
to use insecticides and fungicides write to any reliable dealer for 
catalogus of such aparatus; and choose that which will best suit 
the amount of work to be done. The points to be insisted upon 
are: That all working parts coming in contact with the liquid 
should be made of brass, and have an arrangement for keeping the 
liquid agitated in its receptacle while the spraying is going on; and 
that the spray shall be as fine and constant as possible. 

We place the illustrations in the order of the quantity each will 
handle, and the price, without special regard to their merits. 


Woodason Atomizer. 


Fig. 1 represents the ‘‘Woodason Atomizer,” which is recom- 
mended as a very useful implement, especially for indoor and small 
plats, where but little area is to be covered at any one operation. — 
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THE EXCELSIOR KNAPSACK §PRAYER. FIG. 2. 


Fig. 2 represents one of the forms of Knapsack Sprayers, all of 
which are meritorious and cost in the neighborhood of $14. They 
carry about 8 gallons ata eee and are capable of covering con- 
siderable territory. 


Fig. 3 calls attention to one of the 
larger machines. This ‘Perfection 
Spraying Outfit” is an excellent type of 
its class, costing without barrel, $10 in 
iron, or about $12 in brass, which should 
be selected. 


Fig. 4. Represents the ‘‘New 
Style Climax Tripod Pump,” 
which will cost (including the 
nozzles represented in Fig. 5.), 
from $15 to $20 according to size. 
When mounted with a barrel 
upon a wagon or sled, this outfit 
will prove very efficient for cover- 
ing large areas of crops, or 
orchards of considerable acreage, 


NEW STYLE CLIMAX TRIPOD PUMP. 


These cuts illustrate the nozzles. 
No. 3 shows the outer end covered 
by a wire screen, which cuts the 
water into spray. No. 2shows nip- 
ple end of same. No. 1 shows the 
nozzle entire. 


Fig. 6. Shows an improved 
| Field and Orchard machine for ex- 
5 {| tended operations. This machine 
} costs, with gearing, $85. 
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r F1G. 7.—WOODASON DOUBLE CONE BELLOWS. 
‘ 

___ Figure 7 is a cheap form of bellows, well adapted tothe a pplica- 
_ tion of powder on a small scale. Price, $3. 

q 


Figures 8 (and g upon another page) represent the cheapest form 
of ‘“‘Leggett’s Powder Gun,” an implement admirably adapted to 
' the application of dry powders to field crops and fruit trees. There 
is also a larger form manufactured bv this company, called ‘‘Leg- 
gett’s Paris Green and London Purple Gun,” at $12. 


f 


Manufacturers. 


_ Implements figures 1 and 7, are manufactured by Thomas Wood- 
ason, 451 E. Cambria St., Philadelphia. 

The Knapsack figure 2, is made by William Stahl, of Quincy, 
Illinois. 

The Perfection Spraying Outfit figure 3, and several others of 
this type, are from the works of the Field Force Pump Co., Lock- 
port, N. Y. 

Implements 4, 5 and 6, are manufactured by The Nixon Nozzle 

_ & Machine Co., Dayton, Ohio. 
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ithe Dry Powder Gun, Figs. 8 and g, is Pmanetaerneed by Leg- 
gett & Bros , 301 Pearl St., New York. 

Allof these firms manufacture many different kinds of apparatus 
which are fully described in their free catalogues. 

There are several other reliable firms advertising in the leading 
agricultural papers who will send out full descriptions of the im- 
plements they have for sale, upon application. Most of the leading | 
seedsmen also either manufacture or act as agents for spraying ap- 
paratus, and keep for sale insecticides and fungicides as well. 

We would caution all to use good judgment in the purchase of 
the chemicals, and to look with considerable doubt upon all insecti- | 
cides advertised as ‘‘cure-alls ;” these, like many patent medicines, 
are often more profitable to the manufacturer than to the user. 

A spraying outfit, which will cost from $3 to $15, and the small 
bellows and powder gun, costing from $2 to $5, together with the 
cheap formule mentioned in this bulletin, will usually prove amply 
sufficient for the West Virginia farmer and fruit grower ; and if used 
intelligently will pay a large per cent. on the investment. 
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YOUR WEEDS AND YOUR NEIGHBOR’S. 


C. F. Mituspauca, M. D. 


My idea in issuing Bulletin No. 12 on the Canada Thistle, in De- 
cember, 1890, was not only to call attention to that most pestilential 
and obnoxious weed, and to stimulate the farmers of this State to a 
deeper interest in the weeds of their neighborhood; but also to gain 


‘their co-operation in determining the extent of such growths in the 


State, as well as their ideas of the best methods of procedure in re- 
lation to weeds, special and general. How far I have succeeded 
these bulletins willshow. Suffice it tosay, however, that I feel just- 
ified in remarking that I do not think any Station in the Union ever ° 


_ gained so many willing and painstaking answers to any set of ques- . 


tions, or have awakened so much interest among their farming com- 
munities as we have in this. Hearty co-operation has been un- 


_stintedly gained, and all requests for sample weeds promptly and 
kindly granted. For all of this, I wish to heartily and publicly ex-s 


press the thanks of this Station, and hope that my efforts to tabu- 
late these answers will result in placing all this material before you 
in a satisfactory and easily understood form. Me. 

This bulletin contains a digest of the material received arranged by 


‘sections and counties, in order that the weeds shculd be more or 
less grouped according to their alliance to each other, as to. char- 


acter of soil, nature, altitude and-geographic position. In studying 
this method of grouping, it must be borne in mind, that I have in 
most part used only the matter received from my correspondents; 


_ that their observations are generally confined to their limited neigh- 


borhoods; that their ideas differ according to their methods of farm- 
ing and the crops and stock they raise; and that many years of con- 
stant and personal travel and observation only could solve the 
many problems offered by the weed and filth question. 

This artificial grouping is as follows: 

(1) Valley Counties: z. ¢. Such as lie in the eastern Pan Handle 
of the State and on the eastern slopes and foot-hills of the Alle- 
ghany Mountains, comprising the fertile valleys of the Potomac, 
Cacapon, Opequon and Shenandoah Rivers, and the ridges and 
slopes of the North and South Fork, Patterson’s Creek, Big Piney, 


/ 
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Jersey, North River, and Great North Mountains, viz: Jefferson, | 
Berkeley, Morgan, Hampshire, Hardy, Mineral, Grant and Pen- 
dleton. 

(2) The North-eastern Mountain Counties: z. ¢. such as lie in or 
near the north-eastern stretches of the higher Alleghanies, the Rich, 
Laurel, Cheat, Shavers, East and Dry Fork Mountains; and the 
valleys of the Forks of Cheat and Tygart’s Valley Rivers, viz: 
Tucker and Randolph. 

(3) The Eastern Mountain Counties: 7. ¢. Those that lie on or 
near the higher Eastern Alleghany ranges and Lower Rich and 
Cheat, as well as Elm, Buffalo Bull, Buffalo Lick, Beaver Lick, 

_Cranberry, Big Clear Creek, Elk, Peeter’s and Pott’s Mountains, and 
the valley of the Greenbrier River, viz: Webster, Pocahontas, 
Greenbrier, Summers and Monroe. ’ 

(4) The Northern Counties: z. ¢. Such as lie along the northern 
or Pennsylvaaia boundary line, and Lower Cheat aud Monongahela 
Rivers, viz: Preston, Monongalia, Marion and Taylor. 

(5) The Northwestern Ohio River Counties, comprising such as 
lie in the upper Pan Handle of the State and on the banks and ter- 
races of the Ohio River, as far South as the mouth of the Little 
Kanawha, viz: Hancock, Brooke, Ohio, Marshall, Wetzel, Tvler,. 
Pleasants and Wood. 

(6) The Western Ohio River Counties: Comprising the bal- 
ance of such as lie along the Ohio, and the mouths of the Great 
Kanawha, Guyandotte and Big Sandy Rivers, viz: Jackson, Mason, 
Cabell and Wayne. : 

(7) The North Central Counties: Comprising all the central 
counties lying more or less north of the Great Elk River, and con- 
stituting the principal water shed of the Little Kanawha and Mo- 
nongahela, viz: Barbour, Harrison, Doddridge, Upshur, Lewis, 
Ritchie, Wirt, Roane and Braxton. : 

(8) The South Central Counties: Comprising those lying south of 
the Great Elk River and north of the Guyandotte and Spruce Fork 
Mountains, through which flow the New, Gauley, Elk, Big Coal 
and Great Kanawha Rivers, viz: Putnam, Kanawha, Clay, Nich- 
olas, Fayette, Lincoln, Boone and Raleigh. 

(g)The Southern Boundary Counties: 7 ¢. Those drained by the 
Guyandotte and Big Sandy Rivers, viz: Logan, Wyoming, Mc- 
Dowell, Mercer. 


LIST OF OBSERVERS. 


Name 

1. J. F. Woodyard, 
res) Ross: 

3. Luther Haymond, 
4. C. W. Stump 

5. J. W. Biller, 

G- {DF ry; 

% juuth AW Day, 
8. R. H. Douglass, 
9. L. C. Applegate, 
10. J. W. Stevens, 
1 Be Wilcox, 
eG Forinash, 
13. J. W. Boggess, 
14. S. A. Frankhauser, 
15. W. T. Wooley, 
16. John Baird, 

Bae gee of Bonafield, 


dee tes CUTTS, 

. J. A. Deeds, 

. D. Bassel, 

. A. J. Bissett, 

. C. M. Maxon, 

3. Frank S Evans, 
= “Curry, 

; A. zB Roush, 

ay oie Stout, 

. H. Manley, 
fees Gllinan, 
ONN eG. Boor, 

. Wallace Robinson, 


J. F. Bryant, 


Rate Cr, - les Nye, 
. Amos Jolliff, 


J. W. Miles, 
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Place. 


Parkersburg, 


Canton, 
Clarksburg, 
Slanesville, 


Summit Point, 


Summit, 
Elizabeth, 
Douglass, 
Wellsburg, 


Laurel Point, 
Farmington, 


Lorentz, 


Lumberport, 
New Martinsville, 


Odaville, 
Elm Grove, 
Tunnelton, 


Wellsburg, 


Jumping Branch, 


Lost Creek, 
Littleton, 
Lost Creek, 


N. Cumberland, 


Hamlin, 
New Haven, 
Bridgeport, 
Eldora, : 


Davisville, 


Barracksville, 


Frankford, 
Waverly, 
Hurricane, 
Uniontown, 


Overhill, 


~ County. 


Wood. 
Marion. 
Harrison. 
Hampshire. 
Jefferson. 
Jefferson. 
Wirt. 


* Jackson. 


Brooke. 
Monongalia. 
Marion. 
Upshur. 
Harrison. 
Wetzel. 
Jackson. 
Ohio. ' 
Preston. 
Brooke. 
Summers. 
Harrison. 
Wetzel. 
Harrison. 
Hancock. 
Lincoln. 
Mason. 
Harrison. 
Marion. 
Wood. 
Marion. 
Greenbrier. 
Wood. 
Putnam. 
Wetzel. 
Upshur. 
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Union Ridge, 
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Name. Place. County. — 
- 85. J. M. Hendricks, Mohlers, Jefferson. 
36. Sidney Haymond, Quiet Dell, \. Fiarrson: 
37. J. M. Metheny, Terra Alta, Preston. 
38. John Waustreet, Leopold, Doddridge. 
39. J. T. Davis, Vadis, Lewis. 
40. J. N. Rhorbough, Camden, Lewis. 
41. Jefferson Robinson, Wallace, Harrison. 
42. M. V. Hurst, Wilsonburg, Harrison. 
43. A. H. Snider, Hoult, Marion. | 
44 Adam Fisher. Moorefield, Hardy. 
45. E. M. Reid, Medley, Grant. 
46. Edwin Burgess, Laural Dale, Mineral. 
47. W. J. Knott, Molers, Jefferson. 
48. B. M. Jones, ' Morgantown, Monongalia. 
49. M. A. Bickar, St. Joseph, Marshall. 
—'5O. J. W. Snediker, Pleasant Valley, Marshall. , 
51. C. R. Pickening, Lone Cedar, Jackson. 
52. J.P. Clark, Burning Springs, Wirt. 
53. E. J. Humphreys, Belleville, Wood. 
54. James Dickson, West Liberty, Ohio. . 
55. E. A. Garten, Forest Hill, Summers. 
56. D. C. Hudkins, Overfield, Barbour. 
57.'C. O..Eberhardt, Tyner, Wood. 
58. S. W. Hartley, Masontown, Preston. 
59. William Taylor, Endicott, Wetzel. 
60. J. A. Jolliff, Endicott, Wetzel. 
61. J. Hunter Robinson, Patterson’s Depot, Mineral. 
62. John Tabb, . Oakton, Berkerley. 
63. C. H. Hartley, Adamsville, Harrison. 
64. B. Mollchon, Replete, Webster. 
Cbeik. 5.5 Ball, Peniel, Roane. 
66. Jos. Kelso, Concord, Hampshire. 
67. John W. Rauch, artinsburg, Berkeley. 
68. J. W. Shropshire, Burning Springs, Wirt. 
69. Daniel Kuhns, Endicott, Wetzel. 
70. John W. Boyd, Franklin, Pendleton. 
71. John S. Pancake, Romney, Hampshire. 
72. D. C. Greene, Grass Lick, Jackson. 
13: J.P. Post, Good Hope, Harrison. 
74. Isaac Smith, Jerry’s Run, Wood. 
75. C. S. Wilcox, Sandy, Jackson. 
76. M.S. Hall, Ritchie C. H. Ritchie. 
7¢. W.S. McGregor, Highland, Ritchie. 
78. John M. Daniel, Shenandoah Junct., Jefferson. 
79. Marion Hollis, Gerrardstown, Berkeley. 
80. N. Bacon, Talcott, Summers. 
81. H. Scott & H. B. Barbor, Princeton, Mercer. 
82. Mary Stowasser, 


Cabell. 


ee, ee ee ee ee 


: 
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83. 
84. 
85. 
. Jas. Sellards, 

» jr kseLyath, Jr. 
. Jno. Myer, 

. W. H. Ruble, 

. J. W. Brown, 


Name. 


R. W. Means, 
J. &B. Mairs, 
W. L. Dunn, 


A. F. Davis, 


. D. B. Sheetz, 

. E. B. Benson, 

«Jt hos: B.Prickett, 
. Jos. Ogden, 

. B. A. Powell, 

. T. K. Massie, 

. William Mead, 

. Elihu Ward, 

. J. Graham & J. B. Ayres, Clayton, 


D. W. McKune, 


. J. J Coffindaffer, 
ove. EY Ablyatt, 

. Chas. Seffens, 

ie doe VOM ASEREE 
Wel). Baber, 

. Austin Robinson, 
2-9. oO. SRaver, 

. John Stanbaugh, 


J Ja Mckinney, 
Martin 12) Cox; 
G. W. Long, 


7 Hl Mooere; 
James L. Fitzgerald, 


KE. “Hughes, 
E. McKee, 


. George Fuss, 


G. M. Mounts, 
James Horn, 


. A. F. Conaway, 


J. P. Campbell, 


. Enoch Nutter, 

. Jenkins Miller, 

. Jacob Shamp, 

. P. E. McNemar, 

. Thomas McIntire. 
. E. M. Hartley, 

1-1 Deg oboe 

. G. W. Perdue, 

. W. C. Moore, 
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Place. 


Knottsville, 
Pocotaligo, 
Cashmere, 
Adkin’s Mills, 
Mt. Clare, 
Florence, 
Fountain Springs, 
Clarksburg, 
Rippon, 

Three Churches, 
Terra Alta, 
Barracksville, 
Wallace, 

Morris, 

Concord Church, 
Stone Coal, 

Lee Bell, 


Jerry’s Run, 
Jarvisville, 
Smithton, 
Blennerhassett, 
Elizabeth, 
Fayetteville, 
Knoxville, ' 
Bulltown, 
Eglon, 
Reedsville, 
Loudenville, 
Wick, 

Newton, 
Evergreen, 
Eldora, 
Paradise, 
Hedgesville, 
Murphy’s Mills, 


’ Capon Bridge, 


Barracksville, 
Garfield, 
Pepper, 

Pine Grove, 
New Nartinsville, 
Alkire’s Mills, 
Bloomery, 
Masontown, 
Berea, 
Bramwell, 
Mountain Cove, 


/ 
County. 


Taylor. 
Kanawha. 
Monroe. 
Wayne. 
Tlarrison. 
Randolph. 
Wood. 
TJarrison. 
Jefferson. 
Jlampskire. 
Preston. 
Marion. 
Harrison. 
Wirt. 
Mercer. 
Wayne. 
Randolph. 
Summers. 
Wood. 
Harrison. ; 
Doddridge. | 
Wood. 
Wirt. 
Fayette. 
Marshall. 
Braxton. 
Preston. 
Preston. 
Marshall. 
Tyler. 
Roane. 
Upshur. 
Marion.’ 
Putnam. 
Berkeley. 
Wood. 
Hampshire. 
Marion. 
Jackson. 
Barbour. 
Wetzel. 
Wetzel. 
Lewis. 
Hampshire. 
Preston. 
Ritchie. 
Mercer. 
Fayette. 


Name. 


131. 
132. 
(183. 
184. 
135. 
136 
137. 
138. 
139. 
140. 
141. 
142. 
148. 
144. 
145. 
146. 
147. 
148, 
149. 
150. 
151. 
152. 
1538. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
168. 
169. 
170. 
171. 
172. 
178. 
174. 
175. 
176. 
77. 
178. 
179. 


Barney Siebert, 
J. A. Sandige, 
jal: Jaekson, 
J. A. Davis, 

M. M. Dent, 
A. Looney, 

J; Woe Ferrell, 
D. H. Arrick, 
Chas. F. Eagle, 
F. B. Wilcox, 
Oliver Scott, 

G. M. Rodgers, 


T: Stalling, 

Thos. Alderson, 
Hey river, 
George Parker, 

S. W. Wiles, 

G. W. Gander, 
Silas C. Hatcher, 
S. A. McCarty, 

J. P. Thompson, 
George C Whiting, 
Henderson Gross, 
Sibert Speek, 

H. W. Frye, 
James Binns, . 
JCA Nana, 

C. W. Morris, 

G. W. Williams, 
C..S. Jones, 

A. F. Cochran, 

F. F. Randolph, 
SiC 1Gist; 

John L. Babb, 
James W. Benner, 
Jacob McLean, 
Fremont McClure, 
Gen. John McCausland, 
Dice Bennett, 

J. L. Knight, 

L. D. Anderson, 
Chas. W. Morris, 
George E. Moray, 
C.W. Coyle; 

C. W. Henshaw, 
Jefferson Stephens, 
John Price, 
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Place. County. 
Meighen, Marshall. 
Beets, Fayette. 
Clio, Roane. 
Evelyn, Wirt. 
Reedy Ripple, Wirt. 
Looneyville, Roane. 
Looneyville, Roane. 
Welcome, Marshall. 
Lobelia, Pocahontas. 
Wilding, Jackson. 
Table Rock, Raleigh. 
Columbia Sul. Sprs, Greenbrier. 
Blandeon, Kanawha. 
Medley, Grant. 
Johnson’s Cross R’dsMonroe. 
Lloydsville, Braxton. 
Clio, Roane. 
Amblersburg, Preston. 
Clio, Roane. 
Egeria, Raleigh. 
Lobelia, Pocahontas. 
Williamsburg, Greenbrier. 
Summit Point, Jefferson. 
Gazil, Kanawha. 
Hedgesville, Berkeley. 
Wardensville, Hardy. 
Independence, Preston. 
Pickaway, Monroe. 
Reedy, Roane. 
Trout Valley, Greenbrier. 
Piedmont, Mineral. 
New Martinsville, Wetzel. 
New Milton, Doddridge. 
Wellsburg, Brooke. 
Greenland, Grant. 
Leetown, Jefferson. 
Belington, Barbour. 
Squire Jim, McDowell. 
Grimm’s Landing, Mason. 
Dillon’s Run, Hampshire. 
Maggie, Mason. 
Walkersville, Lewis. 
Tornado, Kanawha. 
Rock Gap, Morgan. 
Charlestown, Jefferson. 
Middleway, Jefferson. 
Adkin’s Mills, Wayne. 
Proctor, Wetzel. 


180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199 


200. 


201 


202. 
208. 
204. 
205. 
206. 
2077. 
208. 
209. 


210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 


220. 


221. 
222. 
223. 
224. 
(225. 
226. 
227. 


Names. 


WD? Zinn, 


‘G. W. Annon, 


John W. Hawkins, 
Wn. H. T. Lewis, | 
B. W. Knode, 

E. J. Owings, 
Booth Bond, 

John Menear, 
John L. Roderick, 
W. H. Woodull, 
David Simmons, 
Joseph Hull, 

S-. Hi. Secrist, 
4..C* Mller, 

J. W. Miller, 
W.S Goodwin, 
S. N. Smith, 

Col. McKinney, 
James Wilmoth, 
Alex. Clohan, 

E. L. Nuzum, 

A: F. Slaughter, 
n.! | Etouse, 

A. D. Hopkins, 
D. D. Johnson, 
C> L= Jenes, 

John Bacher, 
James W. Lake, 
J. A Evans, 

B. D. Gangwer, 
A. & R. McLeod, 
John Ferguson, 
M. Byrnside, 
Austin J. Hatcher, 
Marshal A. Johnson, 
L. Owens, 

S. D. Stump, 
William H. Smith, 
Chases Wavis, 
Henry Keadle, 
William L. Knotts, 
D. S. Hartman, 
Fie P> Collett, 
George White, 

M. Morris, 

M. W. Morrison, 
B. F. Maloney, 
R. N. Fout, 
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Place. County. 
Phillippi, Barbour. 
Thornton, Taylor. 
Centre Point, Doddridge. 
Kabletown, Jefferson. 
Rippon, Jefferson. 
Holiday’s Cove, Hancock. 
Aberdeen, Lewis. 
Independence, Preston. 
Mount Storm, Grant. 
Beaver Mills, Nicholas. 
Walnut Grove, Roane. 
Gazil, Kanawha. 
Maysville, Grant. 
Wellsburg, Brooke. 
Barboursville, Cabell. 
Texas, Tucker. 
Rockville, Preston. 
Hebron, Pleasants. 
Kerens, Randolph. 
Martinsburg, Berkeley. 
Garfield, Jackson. 
Belgrove, Jackson. 
Reedy, Roane. 
Kanawha Station, Wood. 
Long Reach, Tyler. 
Mannington, Marion. 
Deer Walk Wood. 
Kanawha Head, Upshur. 
Raleigh C. H., Raleigh. 
Parkersburg, Wood. 
White Sul. Springs, Greenbrier. 
Schultz, Pleasants. 
Carpenters, Putnam. 
Egeria, Raleigh. 
Johnson’s Cross R’dsMonroe. 
Odaville, Jackson. 
Higginsville, Hampshire. 
Hazieton, Preston. 
Fort Spring, Greenbrier. 
Pickaway, Monroe. 
Grafton, Taylor. 
Confidence, Putnam. 
Hendricks, Tucker. 
White Sul. Springs, Greenbrier. 
Silverton, Jackson. 
Peniel, Roane. 
Sedan, Hampshire. 
Purgitsville, Hampshire. 


Name. 


228. T. H. Morris, 


229. 
230. 


231. 
628 
23 


234. 
235. 
236. 
237. 
238. 
239. 
240. 


241 


242.. 
243. 
244. 
245. 
246. 
248. 
249. 
250. 
261. 
252. 
2538. 
254. 
205. 
256. 
PSD: 
258. | 
259. 

260. 


261. 


262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 


Geo. A. Alexander, 
A. Black, 
Geo. W. Wells, 


ode) de sHarvey, 


Ben F. Sivert, 

A. Vy Heck, 

V. B. Frame, 

J. H. Teagarden, 
Jacob Weaver, 
Jno. W. Sions, 
Eben Langfitt, 

C. B. Shreve, Jr., 
A. A. Welton, 
Isaac' Knotts, 
,J. H. Mandeville, 
John S. Barnes, 
Edwin Hollister, 
E. W. Barnes, 
pyle. Glarke, 

A. O. Donovan, 
N. D. McLain, 
John Stout, 
Lewis M. Pritchard, 
P. E. Reed, 
ED acHiam bric, 
CS:Hatcher, 
G. M. Nettles, 
Charles E. Davis, 
Amos Jones, 
John M. Gribble, 
M. L. Knight, 

W. Guseman, 

D. S. Minear, 
Patrick Haman, 
C. R. Hanaman, 
TA8S.; Colter, 
Strother Hatten, 
Dr. J. J. Hopkins, 
Eli Crouch, 


2'70. 


271 


272. 
273. 
274. 
275. 
276. 


Frank-Raiphsnider, 
H. W. Schell, 
J. D, Rardon, 


F. M. Horner, 
Robert Davis, 


George A. Porterfield, 


184 
Place. 


Rockport, 
Milton, 

Lee, 
Cornwallis, 
Blaine, 
Springfield, 
Glen Easton, 
Barracksville, 
Frametowan, 
Blake, 
French Creek, 
Old Fields, 
Fairview, 
Overhill, - 
Petersburg, 
Grafton, 
Indian Mills, 
Ritchie O. H., 
Welch Glade, 
Countsville, 
Hemlock, 
Fowler’s P. O., 
Blandville, 
Wallice, 
Walnut Grove, 
Valley Fork, 
Tate Creek, 
Kentuck, 
Elmira, 
Rockport, 
Gray’s Flat, 
Leopold, 
Meadland, 
Henry, 

St. Georges, 
New Hope, 
Elizabeth, 
Newville, 
Egypt, 
Upper Tract, 
Crickard, 
Princeton, 
Gray’s Flat, 
Greenland, 
Ravenswood, 
Charlestown, 
Dayton, 
Basnett, 


Cour ty. 


Wood. 
. Cabell. 


Witt. . 
Ritchie. 
Mineral. 
Hamphsire. 
Marshall. 
Marion. 
Braxton. 
Wetzel. 
Upshur. 
Hardy. 
Hancock. 
Upshur. 
Grant. 
Taylor. 
Summers. 
Ritchie. 
Webster. 
Roane. 
Upshur. 
Brooke. 
Doddridge. 
Harrison. 
Roane. 
Clay. 
Braxton. 
Jackson. 
Braxton. 
Wood. 
Marion. 
Doddridge. 
Taylor. 
Preston. 
Tucker. 

M reer. 
Wirt. 
Braxton. 
Wayne. 
Pendleton. 
Randolph. 
Mercer. 
Marion. 
Grant. 
Jackson. 
Jefferson. 
Harrison. 
Marion. 


Me Se One ee ee eee eee 
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277. 
278. 
279. 
280. 
281. 
282. 
283. 


284 


Name. 


G. W. Putnall, 
Camden Trimble, 
Jas. A. Thomas, 
John A. Chew, 

J. W. Bogges, 

T. C. Hammet, 
Joseph McMurran, 
. Obed Babb, 


185 
Place. 


Williamstown, 
Pepper, 
Flat Run, 
Charlestown, 
Lumberport, 
Schultz, 
Shepherdstown, 
Greenland, 


County. 


W ood. 


Rarbour. |. 


Marion. 
Jefferson. 
Harrison. 
Pleasants. 
Jefferson. 
Grant. 
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DISTRIBUTION OF OUR WEEDS. 


/ 

The first question propounded in Bulletin No. 12, was: ‘‘What 
are the worst weeds in your neighborhood? Please write them in 
the order of their obnoxiousness beginning with the worst.” 

This question was answered by 284 observers, whose observations 
with my own,are compiled in the following summaries of the tables 
at the end of this bulletin; which will present many points of in- 
terest to those who desire to study them. 

The numbers in the column headed ‘‘Observer,” refer back to the 
same numerals set against the names in the lst of observers on 
pages 179-85, which gives the locality in the county as well. The nu- 
merals set opposite the observer’s number in the tables refer to the 
order in which heconsiders the weeds bad, 2. e¢, observer 183, who 
is found to reside near Kabletown, in Jefferson, judges the Blue 
Thistle to merit the first rank as a bad weed in his neighborhood; 
that Dog Fennel ranks second; that the Ox-eye Daisy ranks third; 
and so on throughout his list. 

The small figures following the names of the weeds and raised 
above the line refer in all cases in this work to the same numbers in 
the Descriptive List of Weeds forming Part 3 of this bulletin, where 
the weeds are treated of specifically and more at length. 


Valley Counties.—Table 1*. 


It will be seen that in the Valley Counties, the Blue Thistle is 
reported from each; that it is more frequently considered a bad 
weed than any other plant mentioned; and that it is given standing 
as the worst weed by 18 out of 38 reporters. 

Note the fact that the Glenn Weed" and Water Cress! run out 
after passing through Jefferson and Berkeley Counties, they not be- 
ing again reported. The Naked Weed!” runs out in Hampshire. 
The Ox-eye Daisy® though mentioned in all counties of the table is 
more particularly considered in Grant and Hampshire than in any 
of the others, 


*These tables are placed at the end of this Bulletin, 
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Northeastern Mountain Counties—Table 2. 


From reports it will be seen that Yarrow" is considered ‘the worst 
weed in this region; the Ox-eye Daisy” ranging second and Broom 
Sedge™ third. The Blue Thistle’ so prominent in the Valley 
Counties, also extends into these; while the Broom Sedge, '"! which 
will appear as one of the principal weeds westward,seems to end its 
eastern course with these counties, not passing as yet into the Val- 
ley Counties to any extent. 


Eastern Mountain Counties.—Table 8. 

In the eastern Mountain Counties, the Wild Carrot®® is according 
to the table considered the worst weed, although the Ox-eye Daisy” 
is reported more frequently. 

In our journey toward the south and west, through these tables, 
the Broom Sedge" is now become to be considered more frequently 
as a bad weed, as is also the Buck Plantain.’ The Blue Thistle!?® 
and Canada Thistle’® still remain as dreaded plants, while the 
Teasle,*° Sand-briar,'*? and Blue,*® and White Devils,”? which we 
will grow sadly well acquainted with as we pass westward through 
the State, are noted here in their easternmost extension. 


Northern Counties.—Table 4. 


According to the table, the Ox-eye Daisy*’ is considered the worst 
weed in the Northern Counties, being the first mentioned by 19 out 
of 25 observers. Broom Sedge’ ranks second, and Bitter Dock’*’ 
third. 


The peculiarities of this section are as follows: The total absence . 


of any report of Wild Carrot®® in Marion County, while every ob- 
server in Taylor County, which lies adjacent, reports the weed. 
The absence of report upon the Common Thistle,’” except in Pres- 
ton County; the prominance given to the Iron Weed” in Marion 
County, while none but myself think it a bad weed in any other; 
and the utter ignoring of the Spanish Needle,” which is known to 
be very prevalent throughout the region. 

Were the Teasle” better known by name, it would doubtless have 
been reported upon more frequently, as it is quite common in these 
counties. The Blue Thistle’*® and Canada Thistle’ so frequently 
reported in the previous sections are entirely absent in this. 


North-Western Ohio River Counties—Table 5. 


From the tabulation compiled as reported, the Wild Carrot® is 
decided upon as the worst weed in the North-western Ohio River 
Counties, the second worst the Ox-eye Daisy” and Bitter Dock’ 
the third. 

The Sand-briar!*2 does not seem to receive the number of votes 
here that it should, as I feel certain that it bids fair to be the very 
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worst weed throughout the extent of the River Counties. Wild = 
Flax is intruding its spikes of yellow flowers throughout this sec- pres 
tion, the little notice it has received being in all probability due to 
the lack of knowledge concerning itsnames as given in my query. 
_ The Canada Thistle*®, is shown to extend only to Marshall County, 
_ which I judge to be correct. Golden Rod” is doubtless rightly con- 
sidered as to its range and greatest prevalence. Broom Sedge™ sub- 
stantially begins to bea pestin Pleasants and as will be seen by the next ha 
» following table continues to the southern limit of the State ; future 
tables will show its progress eastward from the river counties. The ; 
White Devil” and-its sister species the Blue Devil® alsobegintheir =~ 
obtrusive frequence here, and will be found further on to receive 
-more attention in the southern and central counties. Why Wetzel, 
County should proclaim so plainly against Spanish Needles® while 
the balance of this district is silent, can only be answered by the- 
supposition that the observers of that county are probably more in- / 
terested in sheep as wool producers than those of the other counties. 
Wood here begins the complaint against the Wild Sweet Potato!’ 
that is taken up with more vehemence as we pass on southward and 
eastward. Yarrow®* receives considerable attention in this section, 
' but it is not even mentioned in the counties farther down the river. © 
The Buck Plantain’® a perfect nuisance from here on, receives its 
| merited attention. 


Southern Ohio River Counties.—Table 6. 


‘In the southern tier of Ohio River Counties, the Blue Devil®® is 
shown to reachits rank of King-of-bad-weeds there, having for | 
its consort the Broom. Sedge,™ snd its retinue Bitter Dock,1 
Cockle-bur,®*® and Spanish Needles.* From this line of reports, we 
must judge that our observers live mostly upon the fertile bottom 
lands of the River. Our surmise is sustained by the absence of re- 
ports on Sorrel! and Cinquefoil.* 5 
| The Ox-eye Daisy,” up to this date, seems to have ceased in its 
progress down the river after passing through Jackson County, and 
to seek here an eastern extension, as the following tables will show. 
The Wild Carrot’? spreads downward one county farther before 
moving east. Wing Stem’ a weed that seems to come down the 
feeders of the Ohio, is probably not reported to greater extent on 
account of the lack of a name being known for it. The Sand-briar!3? 
would probably have received more attention had we gained more 
reporters in Cabell and Wayne; though I judge from personal ob- 
servations that it turns eastward at about the mouth of the Great 
Kanawha in Mason County. Why the White Devil” should lack 
consideration in-Jackson and Mason I ‘can not decide, as it is cer- 
tainly quite prevalant in both. 


Bei er e 
a . Ss i: Lv < t : a 
alana nts EY ee ee a ON ee ee es en ee ee ee 


£ 


NortHern Central Counties—Table 7. 
‘ 
In tabulating the Northern Central Counties, I have been forced 


ee a 
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: 
to leave out Calhoun and Gilmer, as I have no reports whatever 
from them. My own observations there are on record among my 
notes, but without the corroboration of others there I do not feel 
like using them in this table. 

An examination of the table will show that Broom Sedge is en- 


titled to the first rank as a bad weed in this section; the Sand- 
-briar?*? second; and the honors of the third place equaily divided 


among Blue Devils,* Ox-eye Daisies” and Elders. 
The points of interest developed by the table are as follows: The 


Canada Thistle! is only to be found in two counties, viz: Harnison - 


and Doddridge; the Teasle”® in Barbour, Harrison and Upshur. 
Field Garlict’® is only complained of in Barbour. The Wild Sweet 
Potato’*’ appears only to be anuisance inthe westernmost counties 
of the section; while the Blue Devil® does not become particularly 
obnoxious until south of the northern tier of the section, which 
bounds also the Northern Counties where this weed is not particu- 
larly prevalent. = 


Southern Central Counties—Table 8. 
The meagre reports from the Southern Central Counties with 


absence of any from Boone, render the standing of the worst weeds 
somewhat uncertain. Broom Sedge! might, however, be consid- 


~ ered the worst, with the Ox-eye Daisy®® second, and White Devil” 


third. 


Southern Boundary Counties—Table 9. ; 


The absence of any reports whatever from Logan and Wyoming 
Counties, and the meagre returns from Raleigh and McDowell, 
render remarks upon this table too unsatisfactory. They are, there- 
fore, omitted. 

Summary—tTable 10. 


The three worst weeds in the State are, therefore, Ox-eye Daisy,” 
Broom Sedge,! and Wild Carrot, according to those who have 
weeds to deal with. All things considered, however, the Canada 


' Thistle, Broom Sedge, and Blue Thistle,’ prove to be the 


worst according to the discredit of bad points. Ss 
From the foregoing tabulations, and the tables of bad points, I 
have been able to select the following, as the fifty worse weeds of 


this State: 


THE 26 


Ox-eye Daisy,” 


Broom-Sedge, 
Pasture Thistle,’ 
Burdock,” 
Bitter-Dock,'*" ~ 
Wild Carrot, °’ 
Elders, 
Ironweed, ” 


Yarrow,?® 
Buck Plantain,’ 


. Cockle-bur, 

. Blue Thistle, ’** 

. Rag Weed,*® 

. Spanish Needles,” 
. White-top,” 

. Sand-briar,'* 
MOOLrEl 49 

- Garlic, 17 

. White Devil,” 


. Blue Devil,* 


“Canada ‘Ehistle,** 

. Morning Glory,’ 

. Wild Sweet-potato,'*’ 
. Dog-fennel,”’ 

. Cinquefoil, *’ 
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WORST WEEDS. 


(Chrysanthemum  Leucanthe- 
mum, L.) 

(Andropegon Scoparius, L.) 

(Cnicus lanceolatus, L.) 

(Arctium Lappa, L.) 

(Rumex obtusifolius, L.) 

(Daucus Carota, L.) 

(Sambucus Canadensis, L ) 

(Vernonia Noveboracensis (L.), 
Wild, and altissimus, Nutt.) 

(Achillea Millefolium, L.) 

(Plantago lanceolata, L.) 

(Xanthium Canadense, L.) 

(Echium vulgare, L.) 

(Ambrosia artemisiaefolia, L.) 

(Bidens bipinnata, L.) 

(Erigeron annuus, L.) 

(Solanum Carolinense, L.) 

(Rumex acetosella, L.) 

(Allium vineale, L.) 

(Aster latcriflorus(L.), Britt. var 
hirsuticaulis, (Linol), grag.) 

(Aster Cordifius, L., var laevig- 
atus, Port., 

(Cnicus arvensis (L.), Hoffm.) 

(Ipomoea purpurea (L.), Lam.) 

(Ipomoea pandurata (L.), Meyer.) 

(Anthemis Cotula, L.) 

(Potentilla Canadensis, L,) 


Several others might be added to this list, which, however, is al- 
ready almost too bulky to handle. 
weed,” Skeleton-weed,"* Devil’s Grass," 


Such weeds as the Naked- 
or Hog-bite;'!? (Chon- 


drilla juncea, L.); the Glenn-weed," Glen-pepper, Crowd-Weed,”” 
or English Peppergrass: (Lepidium campestre,); Chess:1*° (Bro- 
mus secalinus, L. & racemosus, L.); and numerous others, which 
we will treat at length in Part 3 of this bulletin. 
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SECONDARY LIST OF WORST WEEDS. 


(Rubus villosus Ait. & Canadensis, 
L.) 
(Verbascum Thapsus,' L.) 
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Wild Cotton, Milk Weed,'” (Asclepias Syriaca, L.) 


2O.MSriars,-" 

27. Mullein,**® 

28: 

29. Wild Parsnip,” 


. Indian Hem," 
. Poke Weed,'® 
iS Lease? 

. Golden Rod,” 


Smart Weed,‘ 
Horse Weed,' 


. Wild Flax,'* 


Indian Mallow,’ 
Roxebankt?° 


a crab Grass,**” 

. Elecampane,* 
. Stick Seed,* 

. Corn Cockle,*’ 

. Beggar’s Lice,” 


Jimson Weed,'” 


. Shepherd’s Purse,” 
. Tar Weed,” 

. Wing Stem,” 

. Spiny Amaranth," 
.- Tall Ragweed,*’ 

. Nigger Head,” 


(Pastinaca sativa, L.) 
(Apocynum androsaemifolium, L. ) 
(Phytolacca decandra, L.) 
(Dipsacus sylvestris, Mill.) 
(Solidago juncea, Ait.) (mostly.) 
(Polygonum) (several species.) 
(Lacuta Cnadensis, L.) 

(Linaria vulgaris, Mill) 
(Abutilon Avicennae, Gaertn.) 
(Setaria glauca, (L.) Beauv.) 
(Panicum sanguinale, L.) 


_C(nula Helenium, L.) 


(Desmodium (numerous species. ) 
(Lychnis Githago, L.) 
(Bidens frondosa, L. & Connata, 
Muhl.) 
(Datura Stram L. & Tatula, L.) 
(Capsella Bursa-pastoris, L.) 
(Cuphaea petiolata, (L.) Koehne.) 
(Actinomeris alternifolia, (L.)D. C, 
(Amarantus spinosus, i ) 
(Ambrosia trifida, L.) 
(Rudbeckia hirta, L.) 
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BAD POINTS OF WEEDS. 


Plant species like animals are in a constant state of strife with ~ 


each other. They are all provided with some means more or less effi- 
cacious of both gaining a livelihood and perpetuating their species. 
Those first procuring a foothold in any given locality have a nat- 
ural tendency to crowd out others, the larger tend to smother the 
smaller or prevent their seeds from germinating properly; the per- 
ennials to supersede the annuals; and the most profuse seed bearers 
to gradually occupy most of the space near the parent plant. 

In considering the bad points of weeds, I shall calculate them 
much as a fancier would the good points in his pet animal, but of 
course reversed, for it is easily understood that all those attributes 
that are good points in a useful plant, naturally become bad attri- 
butes when that plant exists as a weed. 

The ten principal bad points are as follows: 


1. Prevalence. 


This point I have determined from the preceding pages, which 
give substantially the observations of my reporters throughout the 
State; they are necessarily incomplete. In the following tables of 
bad points, this one is of course arbitrarily averaged from that 
source for the whole State. Any one of the weeds may be high in 


prevalence in one locality and very low in another. Such a weed. 


as the Rag Weed** can be easily understood to merit (10) the 
highest grade, as it is found every where in the State and plentiful 
wherever it grows. Others are not so readilv rated. 


2. Seeding Capacity. 


Some weeds are known to produce great quantities of seed, others 
but little, this point is easily understocd and almost always readily 
determined. 


3. Dissentination of Seeds. 


A wide difference exists among plants as to the power they may 


/ 
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possess of self-distributing their seeds. Some have no known 
method of accomplishing this end, others have peculiarly efficient 
means. The gradation between that plant whose seed pods simply 
fall with the plant unopened, and that which has no pod, but whose 
surrounding tissues actually spread back out of the way while the 
seeds in the meantime produce feathery sails with which the least 
zephyr will waft them long distances and finally drop them point 
downward to the soil, is very gradual. The former plant would 


merit but a single (1) point here, while the latter would readily 
score ten (10). 


4. Root and Stem Propagating. 


Under this rubric are scored all methods for plant reproduction 
except by its seed. Some plants have actually no method of repro- 
duction except by seed, whereas others like the Canada Thistle! 
are capable of plentifully reproducing without. 


5. Resistence to Hradication. 


There is no use of explaining this point to those who have toiled 
and sweat over the Common Elder, the Sumach** and the 
Sand-briar’’, or who have smiled as they struck the weakling 
with their hoe and turned its tender roots upward to the pitiless 

\ 
sun. 


This point is really a combination of points 1, 3, and 4. 


6. Aggressiveness. 


The persistence of a weed to spread. in spite of hard labor ex- 
pended against it; the rapidity of its traversing an extended area and 
its determined eifort to occupy the soil to the exclusion of useful 
plants; together with other items of like nature, go toward making 
such weed an aggressive one. 


7. Robbing the Soil. 


Some weeds extract from the soil to aid in their nutrition much 
more of those elements needed by the farmer to support his crops 
than others. We have at this station doneall that time would allow 
us to get at this matter thoroughly in regard to weeds. In the table 
of points, I have expressed this quality of robbing the soil by the 
same range of figures as other points, but here the figures also mean 
dollars and cents as will be understood by reading Part 1 on weeds 
as Fertilizing Material. For example, I rate Iron Weed” as 10 as 
we know it to remove $10.63 worth of fertilizing matter from the 
soil per dry ton; the Broom Sedge™ is rated as 3 as it robs the 
farmer of $3.03 worth of the substances needed for his crops. 
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8. Recognition of the Plant. 


Those weeds that are well known by the farmer wherever he sees 
‘them, like the Rag Weed* are considered low (2) in this bad qual- 
ity; while such plants as are newly coming into our farms take 
higher values in this regard, as many farmers fail to know the plants 
or recognize their bad qualities when they see them. None, how- 
ever, have been ranked higher than eight (8) as they will be known 
in some sections of the State if not in others. 


9. Longevity. 


Some weeds live but a short time even if left to themselves, not 
even meriting the rank of an annual; others live one or two years; 
others a few seasons, and others seem to have a tendency of out- 
living the farmer himself; their rank in point here is therefore usnal- 


ly easy to decide upon. 


10. Obnoxiousness. 


Some weeds have other bad qualities beside their mere presence 
where they are not desired. Some take a high rank under this 
head as dangerous poisons either to man or domestic animal; such 
as the Cow’s’ Bane™, Wild Parsnip®, Green Hellebore, Laurel, 
Stagger Bush, Indian Tobacco’, etc; others have briars or strong 
prickles which tear the clothing or wound cattle; others have seeds 
that injure the quality of wool, or render animals restive, or restless 
and ill from irritation; like Burdock’, Spanish Needles®-, Beg- 
gar’s Lice*!, some Grasses etc; others still yield a sticky substance 
that utterly ruins wool in the market; as the tar weed™, etc. All- 
these are qualities that tend to alter the points inthe scale of obnox- 


iousness.:° 


There are numerous other bad points in weeds that deserve more 
or less consideration; but I have carried the matter as far as nec- 
essary, and consistent in the table appended. Such points may be 
mentioned, however, as a matter for thought. They are: 


Recognition of Seed. 


This is a point of great interest and of frequent use in our labor- 
atory, and one also very useful indeed to the Agriculturist. This 
point in connection with 


Separation of Seed, 


that is to say the ease or difficulty attending the separation of the 
weed seed from that of useful plants, would certainly be very de- 
sirable thing for every farmer to know, that he might be able not 
only to recognize but to separate all weed seeds from his sowings. 
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Both, however, would require great pains, time and labor, as well 
as some relatively costly apparatus. I deem it more important, 
therefore to work toward a seed control in the State than to attempt 
to teach the farmer that which he has no time to learn nor put in 
practice. As to seed grown by himself, he will naturally see to it 
that it is kept free from weeds should he look out as usual for his 
own interests. Another point might be made upon 


The Vitality of Weed Seeds. 


But as I have as yet had no time at this Station to thoroughly test. 
the matter, I prefer not to treat of this doubtful question. — 


Forage Value. 


This point might also be made a subject of comparison had our 
Chemist had more time for such analyses as would be necesary. As 
it is, the chapter upon that subject must suffice at least for the 
present. 

The chances of a weed harboring fungi or injurious insects might 
also be considered here had our publication been delayed a suff- 
cient length of time to carry on such investigation. 

We feel assured, however, that we have presented the subject as 
fully as we could do it justice, and hope that it will teach those who 
desire to learn something at least of the methods that might be fol- 
lowed to gain a knowledge of the true nature of weeds. 

Many of the conditions change in different localities; we have 
therefore in the table attempted to average them as nearly as pos- 
sible for the whole State. 


® 


.Teasle (32) 


'y. 
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Ox-eye Daisy (1)* 6 10 Gy PSs lO FO 
Broom-sedge (2) 6: O45 OIG! LO. ta3 
Thistle (3) 8 10 I sealer Hee ey Pei) 
Burdock (4) 6 6 2 Smee, wae 6) 
Bitter-dock (5) 6 10 CNA, Sash 
Wild Carrott (6) GaLe" 21 FOn TOCL EO 
Elders (7) 5 45 LO Or Atay, 
Iron-weed (8) 86 AGT iy Fide ahi EO 
Yarrow (9) 7.8 PPh gs 5 20 0) 
Buck Plantain (10) “ep 13) 2 62 10 2 
Cockle-bur (11) 6.56 4 Ee eo 
Blue Thistle (12) 6 10 TOD 38" ONO 
Rag-weed (13) 10 I0 2 Repaneaenty: 
Spanish Needles (14) 10 8 2 ZEIOC 
White-top (15) 10 4 Tbe 
Sand Brier (16) 8 E Seid So Seat 19) 
Sorrel (17) 8 he Bere 
Field Garlic (18) O76" "30 
White Devil (19) 5h O Fo 
Blue Devil (20) Se) Te. KTO 
Canada Thistle (21) LO 10" LOS40" 0 
Morning Glory (22) 2 4 

Wild Sweet Potato (23) S4 


Dog Fennel (24) 
Cinquefoil (25) 

Briars (26) 

Mullen (27) 
WildCotton, M’kW’d(28) 
Wild Parsnip (29) 
Indian Hemp (30) 

Poke Weed (31) 
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Golden Rod (33) I 

Smart Weed (34) 

Horse Weed (35) 

Wild Flax (36) 

Indian Mallow (37) 

Fox-tail (38) I 

Crab Grass (39) I 

Elecampane (40) 

Stick Weed (41) 

Corn Cockle (42) 

Beggar’s Lice (43) 

Jimson Weed (44) 

Shepherd’s Purse (45) 

Tar Weed (46) 

Wing Stem (47) 

Spiny Amaranth (48) 

Nigger Head (49) 

Tall Rag Weed (50) 
*These figures refer baek to the Tables of Worst Weeds 
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Weeds as Fodder for Stock. 


One of the questions asked of my observers was: ‘‘Do you consider 
any of your weeds goodfodder, if so which, and for what animals.” 

In answer to this question 98 reporters treated it with silence, 
doubtless judging the question too absurd -to require reply of 
any kind; 103 answered briefly ‘‘none;” while 70 stated pos- 
itively that ‘“‘Rag Weed® is good fodder for sheep if ‘carefully and 
properly cured.” The balance of the answers were scattered and 
will be found elsewhere in their place. A number stated some 
plant or plants that pigs or horses would eat, but I judge that they 
hardly consider these as actually falling under the head of fodders. 

Cattle will not refuse to take both Buck Plantain’® and the Com- 
mon Plantain’* along with the grass upon which they are browsing, 
neither will they refuse Broom Sedge,’ Stick Weed,” and numer- 
ous others while these are young and fresh, but I doubt if they 
would thrive were they turned in upon any of these plants alone. I 
am sorry not to be able to state this positively, but our analyses have 
not yet reached these weeds. q 

Many weeds might be excellent fodder were it not for the bitter 
principles or milk and beef infecting substances that they contain. 
Some , weeds actually refused outright in a green state by cattle, are 
eaten readily when they are properly cured with the hay, yet they 
can hardly be classed as fodders, for cattle could not thrive on them 
alone. Horses are known to be fond of nibbling at or even eating 
quite a quantity of Wild Lettuce,’ Iron Weed,” Oak. leaves, 
Briars,*® Burdock'™ or Hickory leaves; and I saw a cow last summer 
deliberately walk up to a Jimson Weed’ and eat several mouthfuls 
of the leaves with evidence of pleasure at her taste; yet we would 
not class these plants as! proper animal food. 

It is a well known fact that animals often seek in the plants that 
surround them the remedies needed for their slight ailments, evi- 
dencing a reasoning power far beyound their supposed intelligence. 
Some act of this sort—like the cow and the Jimson Weed,-—might 
mislead some into the supposition that such chosen plant was con- 
sidered by the animal to be good fodder. 

Some Wild Grasses and plants of our forests are really excellent 


food for cattle, prominent among them the Wild Pea Vine (1377) 


and Deer Tongue Grass. There are some sections of the State 
where the woods abound in these and other natural foods rich in 
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nitrogen, whereon cattle flourish excellently well; but these plants. 
can hardly be called weeds as very few of them ever show the least 
tendency to intrude upon the cultivated soils of the farm. 

As to the question of carefully cured Rag Weed* being good 
fodder for sheep, in which so many of my correspondents concur: I 
can readily understand this weed to be a good fodder, for sheep 
seem by nature to require considerable bitter substance for their 
health and well being; and Rag Weed shows at the same time by 
the analysis of our Chemist a large per cent. of nutritive substances, 
in fact nearly as much as the average Timothy Hay. In point of 
fact, if Timothy Hay was worth $10 per ton as fodder for sheep, Rag 
Weed would be worth $8.25 for the same purpose. This would 
hardly prove true in case of other animals, unless it might be for 
ster rs whose beef was not intended for market at the time of such 
feeding. I noticed upon several farms in Randolph County last 
season a large number of dark colored stacks in fields where there 
were also a number of stacks of hay. Upon examination, I found 
these to consist almost exclusively of Rag Weed, and upon inquiry 
as to its use was told by the farmer that he always cut and carefully 
cured the Rag Weed of his stubble fields and stacked it in his sheep 
pastures near his hay; and further added that often sheep would re- 
main at the Rag Weed stacks for days at a time utterly ignoring the 
presence of the hay. 

One of my correspondents states in good faith that ‘‘Ox-eye 
Daisy® is better fodder for cattle than Clover if cut when in bloom.” 
We must differ with this statement, for it is known not even to be 
as good, for if clover was worth $20 per ton, Ox-eye Daisy would 
only bring $14.90 at the same rating. Then again as a matter of 
taste, if he should buy a ton of each for his cattle and allow them 
free access to both, his $20 hay would be all gone before the Ox-eye 
Daisy was touched, and the cattle would be apt to wait until they 
were sure no more clover was forthcoming before they would even 
look at the cheaper article. I would not grow Ox-eye Daisy upon 
any such statement as that of my correspondent, nor would you 
upon my statement of its nutritive value as compared with clover. 
The Ox-eye Daisy is a weed; it has been proven to be the worst 
weed in the State, that is enough to settle the fact that it is worse 
than useless to us. . 

Ox-eye Daisy might be worth something as fodder if we could 
import it from some country at the other end of the earth, properly 
cured, and all the seed guaranteed to be positively dead. 

Our Chemist has analyzed other weeds to determine their nutri- 
tive value, all of which will be found in Part 3 of this Bulletin under 
the consideration of the weeds themselves. 

There is no doubt but that these careful analyses that we are now 
instituting at this Station might show a few weeds to be passable 
fodder. I will conclude, however by stating positively that there is 
not a weed in this State worth cultivating as fodder for stock. 
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The Use of Chemicals as Weed Exterminators. 


In answer to my question: ‘‘Do you ever use any chemical or like 
remedy against weed growth,if so, what,and for what weeds?” One 
hundred and eighty-five correspondents answered ‘‘No,” and sixty- 
five left the question unanswered. 

Among the specific answers, most of the reporters mention the 
use of salt to kill Elders, Dock, Iron Weed, Plantain, Canada 
Thistle, Ox-eye Daisy and Cinquefoil; while one stated positively 
that ‘salt will not kill Docks.” Salt may be used for this purpose 
in four ways (1) By cutting off the larger plants at the summit of 
the root a few inches beneath the ground and throwing in the cavity 
so made a large handful. If this is thoroughly and carefully done, 
Ican easily understand that it might prove very effective indeed. (2) 
By sowing salt freely about over the weedy spots after surface cutting 
the growth. This method might kill some weeds, but can not prove 
satisfactory in general. (3) By proceeding as before, but turning in . 
stock to feed where the salt was strewn, this would probably bene- 
fit the stock, but would generally fail to kill the perennial weeds. ~ 
(4) By pouring cold or hot brine upon the cut ends of weeds or 
their roots. In this case, if the soil was quite loose and the method | 
thoroughly carried out, it might prove very effective indeed. Salt 
will certainly kill vegetation, but it must be used in great quantity 
and would therefore be applicable only to very limited areas indeed. 

Lime used profusely has often met with partial success as a weed 
exterminator. Its use on weeds growing in soils known to be lacking 
in that element would serve a double purpose as the weeds would be 
of anature to be most badly effected by its use; while the land 
would be thereby improved for crops needing it. 

The use of coal oil or kerosene as a weed exterminator can not be 
recommended as it will prove too costly, and at the same time only 
effective when poured liberally upon small areas of soil. 

Sulphuric Acid will kill any weed of no matter of what nature, 
yet strong as it is, it must be applied directly to each individual 
root-stock whose eradication is desired, thus rendering the process 
a tedious and costly one. The Sulphates of metals, like sulphate 
of zinc, (white vitriol), sulphate of copper (blue vitriol), etc., might 
be used in the same way, and prove efficacious, but the cost is to be 
considered. 

Experience and experiment have conclusively proven that any 
extended use of chemicals as weed killers is always attended by 
more expense and labor than the results can possibly compensate for. 
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Table 2.—Northeastern Mountain Counties. 
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Table 8—-Eastern Mountain Counties. 
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Table 4--Northern Counties. 
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Table 5—Northwestern Ohio River Counties. 
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‘Table 5—Northwestern Ohio River Counties.-—-Continued. 
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Table 6—Southern Ohio River Counties. 
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ce Table 7—Northern Central Counties. 
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Table 8—Southern Central Counties. 
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Table 9—Southern Boundary Counties. 
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Table 10—Summary of the Worst Weeds, According to 


to the Tables. 


The following weeds were voted worst the number of times set ep- 


posite their names: 


Ox-eye Daisy” 
Broom Sedge™ 
/ Wild Carrot*® 
Blue Thistlet”* 
Sand-briar?*? 
Elders*® 

Blue Devil** 
Yarrow’® 
Sorrel!** 

Buck Plantain’ 
Bitter Dock" 
Btiatses 

White Devil” 
Spanish Needles’ 
Cockle-bur®® 
White Top*® 


Rag Weed* 
Burdock! 
Canada Thistle!® 
Field Garlic?” 
Dog Fennel” 
Golden Rod™ 
Common Thistle!” 
Wild ¥ lax! 
Teasle” 

Wing Stem™® 
Glenn Weed" 
Water Cress" 
Wild Sweet Potato" 
Cinquefoil** 

Smart Weed! 
Tron Weed” 
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The following is a complete list of weeds reported as BAD, with 
the number of times each wasso reported: 


' Ox-eye Daisy” 
Broom Sedge™! 
Wild Carrot*® 
Yarrow” 

Buck Plantain!** 
Bitter Dock?*’ 
Sand briar*** 
Spanish Needles” 
Elders” 
-Cockle-bur® 
Blue Devil*® 
Blue Thistle!® 
Wild Sweet Potato!" 
Teasle” 

Sorrel?® 

White Top” 

Dog Fennel* 
Iron Weed® 
Canada Thistie** 
Briars* 

Rag Weed* 
Burdock! 


147 
145 


Common Thistle!” 
White Devil” 
Field Garlic!” 
Cinquefoil*’ 
Wild Flax 
Glenn Weed’® 
Wild Parsnip® 
Wing Stem™ 
Naked Weed"? 
Golden Rod” 
Water Cress?! 
Boar Thistle?® 
Corn Cockle*® 
Wild Lettuce’ 
Beggar’s Lice* 
Nigger Head*® 
Jimson Weed? 
Smart Weed? 
Wild Poppy’* 
Sweet Clover** 
Tall Rag Weed** 
Morning Glory'** 
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DESCRIPTIVE LIST 
OF THE 


WEEDS OF WEST VIRGINIA. 


Crhy SUELSPAUGH, M.D, 
BOTANIST. 


In the following list of the individual weeds of this State, I have © 
attempted to outline each species as fully as space would permit, 
and at the same time give under each what I could determine to be 
the best method of <radication, as well as some idea of its useful- 
ness when any such quality is known. ; 

I have grouped the plants in their natural order, 1. e., all those of 
like characters together, giving in case of large families an illustra- 
tion showing some of the characters of the family in general. In 
small families of usually well-known plants I have omitted the 
cuts. In the families, the parts of all plants mentioned will bear 
some likeness to the illustration; so that one not versed in plant 
names may, by examining the flower or fruit of a weed of which he 
desires to know the name, commence and compare the family char- 
acters with the same portions of the plant in hand until reaching one > 
that agrees nearest ; then read the descriptions until satisfied con- 
cerning the weed in question. ; 

The letters (A) (B) or (P), following the common name or names 
mean respectively Annual, Biennial or Perennial. The figures in 
black face type refer to the same numbers in the list of observers 
on Pages 179 to 185 of Part 2, where the name is in common type, 
it means that the plant is a native of that region; when in SMALL 
CAPITALS, it is understood that the plant referred to is a foreign 
species becoming naturalized here. The names in italics are the 


Me: 


scientific names of the plants, by which they are known in all coun- 
tries and languages. 

The cuts illustrating the families of plants, as well as those of — 
weeds; Nos. 39, 48, 56, 59, 63, 70, 77, 79, 85, 87, 91, 93, 97, 98, 99, 
£O3, (05, 106,’ 107, £08, 100, 1 FO, ¢12/ 113, 114, Ty, Ligue22, 24. 
127) E39, TA2,-163,\ 16056 171, 181,984, ¥86, F670 191 and! LOO care 
from original drawings ; the balance (thirteen) are adapted from the 
Reports of the Secretary of Agriculture. 


217 


BUTTERCUP 


1. Tall Meadow Rue. (P.) (Thalictrum polygamum, Muhi.) 
A common weed in damp meadows, where it grows to a 
height of 4 to 6 feet, and bears a showy, feathery cluster of green- 
ish-white flowers, in July. Should the land where this weed grows 
be desired for cultivation, the underdrainage necessary to reclaim it 
would doubtless kill cut the weed. 


2. Small-flowered Buttercup. (B.) (Ranunculus abortivus, L.) 

A frequent weed in and about moist yards and meadows, 

where it appears as a low, juicy-stemmed, branching herb, with 

quite small greenish-yellow flowers, and little bur-like clusters of 

seed. This is one of the minor weeds that yield readily to the hoe 

or drainage ; it is, however, a profuse seeder, and should it become 

obnoxious in any given locality, the land should be drained and cul- 

_tivated. The Buttercups are said to be frequently the cause of 
‘‘slobbering” of cattle, and should be carefully weeded out of pas- 

ture lands. 


8. TALL, OR ACRID BUTTERCUP. (P.) (Ranunculus acris, L.) 

This is the common tail buttercup in most localities, which 
bears the well known yellow saucer-like blossoms so well loved by 
children. [It is one of the hardy European immigrants, and the 
most acrid species of its class in this country, blistering the mouths 
of cattle eating of it. The blistering property is, however, lost in 
drying and therefore harmless in well cured hay. This buttercup, 
like the next, grows mostly in moist meadows and along ditches, 
and may be removed when too prevalent by underdrainage or til- 
lage. 


4. Creeping Buttercup. (P.) (Ranunculus septentrionalts, Poir.) 
Similar in appearance and place of growth as the last plant, 


218 
~ but weak and prostrate, with running stems, and larger flowers. To 
be treated like the last. 


5. Rattle-root. Rattle-weed. Spuaw-root. 
Black Cohosh. Black Snake-root. (P.) (Cimictfuga race- 
mosa (L.), Nutt.) 
[~—4 This well known woodland plant often becomes a trouble- 
some weed in newly cleared lands, and in neglected fields border- 
ing woodlands. It is readily recognized by its long wand-like stem, 
terminated by a spike of fuzzy white flowers, becoming later in the 
season, a rattling mass of papery pods. This weed will not with- 
stand the usual tillage of the soil, nor will itinfest our meadows and 
pastures. 

The root is a well known family medicine, being used as a 
tonic (218), blood purifier (60.214), and stomachic (113). It is 
used in conjunction with sumach for liver troubles (187), and is 
said to prove a good purgative for animals (85) and a general 
alterative for hide-bound horses (214). Its excellence in some 
forms of rheumatism (73.121.190.) is well understood by the medi- 
cal profession. The useof.a syrup of the root for coughs (123) and 
sore throat (236), and a decoction for colds and fevers (236, 267, 
147, 244, 96, 216, 213) seems to be quite general in this State. 
The root has also been recommended for small pox (101), though 
it is doubtfulif it would be relied upon when other and better known 
remedies were obtainable. 


‘Custard Apple Family. 


6. Papaw. (P.) (Asimina triloba (L.,) Dunal.) 

This well known shrub, or small tree, with edible fruit, often 
becomes a veritable nuisance in pasture lots and meadows, though 
in some localities its sprouting ismot so profuse as in others. Like 
the sumach, it can only be eradicated by thorough grubbing. 


Barberry Family. 


7. May-apple. Mandrake. (P.) (Podophylium peltatum, L*) 
No description is needed of this common plant which canbe 
properly called a weed only in some localities. In many damp or 
woodland meadows it often, however, grows so profuse as to greatly 
contract the grass area. The use of the hoe, will kill it out in a few 
seasons. ‘ 
#"The medical action of the root seems tojbe expended almost en- 
tirely upon the alimentary tract ; it is, therefore, used for general 
torpidity of the liver (21, 78, 204), and as a purgative (85, 189, 
213, 225). The extensive use of the root as a component of ca- 
thartic pills, causes it to be dug for profit at many points in the State. 


4 POPPY FAMILY. 


’ 8. FIELD Poppy. CorRN Poppy. (A.) (Papazer dubium, Es) 

This pretty red poppy, which bears a general resemblance to the 
poppies of the gardens, and is illustrated above; is rapidly spread- 
ing in Jefferson, Berkeley (117), and Morgan counties, where at 
least, it threatens to become atroublesome weed. The plants should 


4 be pulled up before they ripen their immense number of seeds, and 
burned with other trash. 

9. HORN POPPY. (A.) . (Glauctum luteum, Scop.) 

t This peculiar plant, with saffron-colored milky juice, whitish- 


green stem and leaves, yellow flowers, and stem prickly below near 
the ground ; has been sent in to me as a weed likely to become 
troublesome in Monongalia (10) and Harrison counties. Itshould, 
however, yield readily if the plants are treated as mentioned under 
the prececing species. 


MUSTARD FAMILY. 


10. HORSERADISH. (P°) (Nasturtium Armoracia (L.) ries.) 
In some localities this well known garden plant escapes and 
becomes a very troublesome weed, taking possession of large tracts 
and proving very difficult to eradicate (237). Thorough turning 
up of the roots yearly, and removing them from the spot, is thebest 
measure to use against this growth. 
The roots, gathered in spring, grated, and placed in vinegar 
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for use on the table as a sauce with meats, forms an excellent appe- 
“tizer, as well as acting as an antiscorbutic. A poultice of the fresh 
leaves is considered a good remedy for some types of headache, if 
bound about the forehead (249). nove 


II. WILD MUSTARD. CHARLOCK. “WATER CRESS.” (A.) 

Brassica arvensis (L) B.S. P. 

This tall mustard-like plant with yellow blossoms has become 

a pest in the wheat growing districts of the valley counties. As it 

is a profuse seeder, and the seeds known to retain their vitality for 

long periods, the best method of ridding the farm of this trouble- 

some plant is to carefully cut and burn all when the blossoms first 

appear. Sheep are fond of the weed (35), but it is best not to trust 
them to eradicate it. 


12. MUSTARD. ELACK MUSTARD. (A.) Brassica nigra (L.) 

Koch. 

This mustard becomes at times quite troublesome in fields. 

and along roadsides. It grows more slender and less branching 

than the last, and never as tall. It should be treated the same as 
the Wild Mustard. 


13. SHEPHERD’S PURSE. (A) Bursa Pastoris (L). 

A small weed with the lower leaves much like those of the 
Dandelion both in shape and arrangement around the base of the 
stem, and bearing minute white flowers, and later a profusion of 
flat, heart-shaped seed pods. This weed, though most frequent 
along roadsides, often becomes troublesome in gardens and fields. 
Thorough cultivation and enrichment of the soil will, however, tend 
to suppress it. 


14. Peppergrass, (A.) Lepidium Virginicum, L. 

A small weed, similar in appearance to the last, but with 
roundish pods notched at the top; most frequent in door-yards 
and along roadsides, though cften found largely in cultivated fields. 
Treat as for No. 13. 


15. ENGLISH PEPPERGRASS. ‘“GLENN-WEED.”’ 
“GLENN-PEPPER.” “CROWD-WEED.” (A.) Leprdium cam- 
oats pestre, (L.) RB 
Similar to the last, but profusely branched, and often with 
many stems from the root ; pods egg-shaped and winged ; and the 
leaves (which fall early) arrow-shaped. -Tais European immigrant 
is rapidly becoming one of the worst pests in the Valley Counties. 
It is a most profuse seed-bearer, often producing as high as 40. 323, 
to the single plant, by actual count. . I have seen fields of wheat so 
completely filled with this weed that the stand was far greater tham 
that of the grain. The amount of seeding-in by such a crop is al- 
most beyondimagination. ‘It actually crowds out the wheat” (47) 
in some cases. ‘‘This weed fully destroyed any chance for a crop 
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of wheat in a field near Hedges, the stand was afterward plowed 
under” (117). -‘It is the worst weed in this section, being known 
here as the Glenn-weed. (So called, because it was first noticed on 
a farm owned by people of that name. It is believed to have been 
brought there in oat seed from Maryland). It is more numerous 
this year than I have ever seen it before, several crops of wheat in 
this neighborhood being almost ruined by it” ('78). 

This weed will prove as hard to eradicate as any that I know 
of, on account of our inability to plow up the newly sprouted seeds, 
as it is wsually winter wheat that suffers from it most. I can offer 
no method at present that could be efficaciously applied, except 
summer fallowing as directed in Part 4 of this Bulletin. Muchcan 
be done toward its eradication, however, in corn lands where the 
necessary cultivation will tend to greatly lessen the number of plants 
allowed to go toseed. In other cases, a careful preparation of the 
land, and laying it in good clean meadow is the only way I can see 
at present of decreasing this pest. 

The great similarity of the seed in size and shape to that of 
Red Clover; and the fact that the plant seeds at the same period, 
should warn farmers generally not to grow clover for seed where 
the weed is present ; and’ also that it would be dangerous to sow 
clover seed known to have been produced in a regiou where this 
weed grows. To those who examine their seed before planting, 
with a magnifying glass, to detect impurities, those of the ‘‘Glenn- 
weed” will appear covered with a fine transparent mealiness, not 
smooth as if varnished like those of the clover. 


16. WILD RADISH. (A.) Raphanus Raphanistrum, L. 

This wild species, which bears a general resemblance to the 
cultivated form, bids fair to become quite troublesome in the fields 
of some sections of the State. It may be recognized by its yellow 
flowers. turning purplish veined, or whiteas they age; and its neck- 
lace-form pods. 

It is best to pull up, or cut and burn, this weed during its 
stage of flowering to prevent the ripening and distribution of its nu- 
merous seeds. 


VIOLET FAMILY. 


17. Violet. (P.) Viola cucullata, Att. 
This common and pretty form of the blue violet has been 
complained of in some localities as a bad weed in meadows. As it 
tends to spread quite profusely wherever it gains a footing. I would 
suggest the digging up of the plant wherever found, before it gets 
beyond this method of treatment. Of course the plant will not per- 
sist in cultivated soils. 
18. Field Tri-colored Violet. (P.) Viola tenella, Muhd. 
This dainty little plant becomes quite a weed in some mead- 
ows, and should then receive the same treatment as the previous 


species. 


pe 
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PINK FAMILY. 


19. SOAP-WORT. BOUNCING BET. (P.) Saponaria officinalis, L. 

There are probably few weeds in this State that are at pres- 
ent spreading more profusely than this. It may be described as a 
coarse, conspicuous plant, about three feet high growing in clumps, 
with large pink-like, rose-colored, often double flowers, the odor of 
which if muchinhaled will cause susceptable persons to vomit. The 
root yields a mucilaginous juice that will form a lather with water, 
like soap; hence the name. 

This weed seeks uncultivated soils like railroad embankments 
and roadsides. In Jefferson, Berkeley and Morgan counties it is 
found in great quantities along the B. & O.R. R. It spreads mostly 
by root. Though this plant will probably never extend to cultivated 
fields, or to pasture lands, its appearance gives any farm roadside 
ashiftless look, it should, therefore, be grubbed out and thrown in 
the compost heap where it will be of some use. Two seasons of 
grubbing will kill it out. 


20. COCKLE. CORN COCKLE. (A) Lychnis Githago, (L) Lam. 

This common weed of wheat fields, with its rose-colored 
flowers, is too well known to need description. Though it may be 
carefully rooted up by the farmer, still it maintains its place year 
after year in wheat sections, on account of the difficulty of obtain- 
ing cockle-free wheat for sowing. The presence of the roundish 
black seeds of this weed in wheat is readily detected, but theirsep- 
aration from the grain is vastly more difficult. These seeds also 
injure the quality of the manufactured flour. The only method by 
which wheat can be produced free from the seeds of this pernicious 
weed, is to sow only cockle-free seed’ wheat, and to carefully pull 
the cockle plants from the field when they are in bloom. 


21. CHICKWEED. MoUSE-EAR CHICKWEED. (P.) Cerastium 
vulcatum, L. 

This spreading, clammy-hairy, little plant, with leaves some- 

thing like mouse’s ears, growing in tufted masses in fields and gar- 
dens, and alongroadsides ; threatening to become a nuisance in many 
localities. In Mineral county, the seed of this plant is supposed to 
have been imported from Europe with that of the Turnip (46.) In 
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Wood county, it has become in places a quite troublesome weed 
194. The only means of getting rid of the plant is thorough cul- 
tivation, where possible, to prevent the weed from maturing its seed. 

This plant is said to cure diarrhoea when taken in tea, by 
coating the bowels; being especially useful when the passages are 


bloody (85.) 


22. Chickweed. (A.) Steliaria media, (L.) Smith. 

This probably better known chickweed differs from the, last 
in its more star-shaped white flowers, its larger growth and leaves, 
and its tendency to remain green and flower almost throughout the. 
winter. Itis most common about dwellings, and in moist fields, 
whence itis often gathered by housewives as a food for caged birds. 
The plant frequently becomes plentiful enough to be very trouble- 
some, and has been known to grow so profusely as to crowd out 
other vegetation. This weed yields quite readily, however, to care- 
ful cultivation. 


23. PURSLANE. PUSSLEY. (A.) Portulaca oleracea, L. 
‘“‘Meaner than pussley” has become in some localities a syn- 
onym of persistent and obtrusive offensiveness ; an expression orig- 
inating from the resistance of this weed to succumb to ordinary hoe- 
ing, especially in damp weather. Purslane is well known by its 
fleshy leaves and stem; its spreading, clinging, prostrate growth ; 
and its great vitality. Thorough hoeing, or careful cultivating, ina 
dry season, before the seed are matured will kill it out ; especially, 
however, if some care is used to render the plants helpless by turn- 
ing them over upon their backs as one would turtles. 
—— This weed was once considered a good pot-herb, but of later 


years it has been supplanted by much more esculent vegetables. 


ST. JOHN’S 


WORT FAMILY, 


24. St. John’s-wort. St. John. (P.) Mypericum perforatum, L. 

An erect, woody herb, 1 to 2-feet high, branching, with nu- 
merous opposite leaves dotted with minute black spots, rooting off- 
sets from the base of the stem, and bearing many clusters of yellow 
flowers like those in the cut above. This intruder often becomes a 
very troublesome weed in pastures, and should be pulled up by 
every neat farmer as soon as discovered. In an early day it was 
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supposed to be the cause of a disease then prevalent among catile, 
characterized by ulcerous sores appearing upon different parts of the 
animal, and affecting white cows, and horses with white feet and 
noses especially ; however, as this disease has disappeared, and the 
St. John’s-wort has not, it must have been due to some other cause; 
probably an epidemic. ; 

The plant has been recommended in fresh decoction, for coughs 
and hoarseness (188 ); and being somewhat resinuous in its nature it 
has been used in some forms of bowel troubles. One of the later 
and more scientific uses of this plant, in alcoholic tincture deserves 
special mention: In this use it has been termed ‘‘The Arnica of the 
Nerves,” being found to be an excellent internal remedy, in two drop 
doses frequently administered, for woundsor bruises where the nerves 
or spine has beeninjured. Most gratifying results have followedits 
administration, even in bad cases of lock-jaw. 


25. Shrubby St. John’s-wort. Broom-brush. (P.) yger- 

tcum proliferum, L. 

In glady regions this profusely branched, shrubby form of St. 

John’s-wort is often a decided pest in meadows and pasture lands. 

This plant may be eradicated by first underdraining the land, a pro- 

cess that. the presence of this plant shows the need of. The plants 
now grubbed cut will never sprout up again. 


FAMILY. 


26. COMMON’ MALLOW. CHEESES. (P.) Malva rotundifolia, L.. 

This is a common garden weed, with round scolloped-edged 
leaves, and small yellowish-white flowers ; the seeds form a flattened 
globular mass set within a hull like that of a strawberry, ana when 
green are mucilaginous, and are often gathered and eaten by child- 
ren under the name of ‘‘cheeses.” This weed often gives a great 
deal of trouble to the gardner especially, and should be pulled up 
and thrown on the compost heap before the seeds ripen. 

The seeds are often used in domestic practice to make a de- 
mulcent drink, in place of slippery elm water ; and the whole plant 
as a poultice for inflamations. 


27. SPINY SIDA. (A.) © Sida spinosa, L. 
This native of India is becoming but too thrifty in waste and 
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cultivated lands along our greater water courses. It grows more 
upright than No. 26, the leaves are elongated egg-shaped, and saw- 
toothed on the edges ; the flowers are small, greenish-yellow and re- 
semble a single hollyhock blossom in shape; the fruit is composed 
of five small, two-horned pods all enclosed ina hull. The name 
denotes a -character that the plant does not possess, as it has no 
spines but only a little wart-like process at the base of each leaf 
stem. 

This weed is very aggressive and utterly useless, and should be 
pulled up before seeding, and thrown with its kindred into the com- 
post heap. 


28. ENDIAN MALLOW WELVET-LEAF. (A.) <Adbutilon Avicen- 
nae, Gaertn. 
In some sections of the State, the tall stems and large velvety, 
heart-shaped, pointed leaves of this Indian plant are very conspic- 
uous indeed, especially in corn and potato fields. This weed is 
more frequently allowed to grow and mature its seed at will than 
well befits the thrifty farmer. An annual so easily subdued by cut- 
ting out when in flower, should not be seen upon any man’s lands. 
The peculiar inverted-bell-shaped fruit shown in our illustration will 
always indentify this species. 


29. FLOWER-OF-AN-HOUR. BLADDER KETMIA. (A.) Aibiscus 
trionum, L. 
This last weed of the mallows has a deeply rooted tendency to 
infest our gardens and cultivated fields, where its floral life is short, 
and its seeds are rapidly matured. The weed may be readily recog- 
nized by the great resemblance of its flowers to those of the Rose 
of Sharon of our door yards—they sre, however, yellow with a pur- 
ple eye, instead of rose caloredas in that shrub. The plant grows 
about one to two feet high, and bears three-parted leaves of which 
the middle part is the longest. As this European plant is quite or- 
namental, try and induce the children of your household to puil up 
all they can find and put them in vases to ornament the house ; this 
will intime rid you of the weed, if they are praised delicately for 
their pretty boquets. 


\ 


GERANIUM ~ FAMILY. 


30. Wild Cranesbill. (A.) Geranium Carolinianum, L. 
In several sections of the State this pretty little wild fower 


re 
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has become a great nuisance, both in cultivated fields and in mead- 
ows, where it spreads profusely, covering the entire surface in its 
chosen locality and choking out all other vegetation (98).  ‘‘It is 
considered a bad weed in Cabell county.” (194). I have noticed 
in many places in Monongalia, large patches of the dense growth 
of this species, greatly contracting the area of grass in meadows. 
_ The weed may be recognized by its pink flowers resembling that de- 
picted above, by its rose-geranium-like leaves, and its peculiar seed ° 
pods also illustrated here. This seed pod is so formed that in burst- 
ing the seeds are thrown quite a distance compared withgthe size of 
the plant, therefore grub it out before the seeds are ripe, and throw 
it into the compost heap, and watch the spots the next season pre- ¢ 
“pared to treat what appears the same way. 
The root is drastic, and is often used in decoction for bowel 


troubles. (202). 


31. Yellow Sheep Sorrel. (A.) Oxalis corniculata, L., var. stricta 
“(L), Sav. 
A small, appearently weak weed with sour clover-like leaves, and 
small yellow flowers; growing in fields, meadows, pastures, gardens, 
along roads, and in waste places. That this isa bad weed may be 
seen by the following analysis by our Station Chemist, which shows 
that one dry ton of the plant robs the soil of the following amount 
plant food: 

37-74 lbs. Nitrogen, value at 19 cents 7.17 

55-88 lbs. Potash, value at 5 cents 2.79 

11.18 lbs. Phos.acid, value at s& cents .89 


$10.85 


Where this weed is prevalent, thorough cultivation, and dressing 
with plaster for several seasons, will kill it out. 


QUASSIA FAMILY. 
This family is represented in this country only by : 


32. THE TREE OF HEAVEN. CHINESE SUMACH. (P) 
Aitlanthus glandulosus, Desf. 
A large tree, imported from China years ago with the idea that 
its presence would absorb all malarial miasm, and thus render its 
neighborhood free from fevers of that type. In its early growth it 
resembles the common sumach, when large, the Black Walnut. 
The fruit is an immence pendant mass of winged seeds something 
like those of the Maple, and like them capable of sailing with the 
wind. ; 

However it may be concerning its quality of absorbing malarial 
poison, the female tree is certainly becoming a serious pest in' many 
parts of the State, and should be destroyed, the pure males alone 
being allowed to grow for shade or ornament in towns. There is how- 
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ever a great objection even here, as these trees emit when in flower 
an odor that is painfully obnoxious to many people. This tree has 
spread so badly from the seed in Lewis, Jefferson, Marion, Monroe, 
Gilmer, Kanawha, Jackson, Monongalia, and other counties near 
the larger towns, as to warn the people of the necessity of destroy- 
ing at once all fruit bearing specimens of the species. In many 
places clumps of seedlings have become as dense as sumach tangles, 
and should be treated the same way, by grubbing them out as soon 
as possible. 

Several cases of poisoning from_this species are on record, 
from children eating the flowers ; the symptoms arising being simi- 
lar to those of a severe attack of catarrhal croup, but far more seri- 
ous. 


\ 


THE VINE FAMILY. 


33.' Virginia Creeper. American Ivy. (P.) Vitis quingucfolia 
; (L), Lam. 
This vine with its pointed five-divided leaves, like the out- 
spread fingers of a hand; and which turas such a bright crimson 
color in autumn ; is too well known to need a farther description. 
There is nevertheless considerable misunderstanding in regard to it, 
many mistaking it for the poison-vine, or poisonivy, which however 
has only three divisions to its leaves which are often wavy or notched 
on the margin something like the white oak, whence the name ‘‘poi- 
son oak” so often applied. (See illustration below.) Grubbing is~ 
the only method that will remove the plant from places where it is 
judged to be a weed. 


So 
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Poisen Ivy. 


34. Sumach. Shumake. P. Rhus glabra, L., and typhina, L. 

On sandy or gravelly hillsides and like situations the Sumach 
is a very troublesome shrub, often causing extreme labor on the 
part of the cultivator to keep it in any kind of subjection ; it being 
one of those weeds that seems to thrive upon opposition, and grow 
the thriftier for being disturbed. Grubbing and burning the roots 
so torn up is the only method that will tend to result in its erradica- 
tion and this only if persisted in. 
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35. Dwarf Sumach. P. Rhus copallina, L. 

The winged leaf-stems of this species render it the most orna- 
mental of our forms, but as we are not now dealing with the orna- 
mental, this point will only serve in distinguishing this species from 
the others. Dwarf sumach habits the poorer soils of exposed hill- 
sides and knolls, where it proves as hard to eliminate as the two 
previous species. The same treatment must therefore be applied 
to it. 


36 Poison Ivy. Poison-Vine. Poison Oak. (P) 
Rhus radicans, L. 

In some portions of the State especially in the northern 
"counties there is no more obnoxious weed than this miserable vine. 
Apart from its liability to poison anyone passing near it on a damp 
day or especially one trying to dig it out, its persistence is similar to 
that of the other andmore shrubby forms. Should this vine need any 
description whatever for the reader to know it, the cut at the begin- 
ning of this family of plants will probably be all that is necessary ; it 
represents the leaves of the ‘‘poison oak” variety, often however they 
are entire on the margin, not even wavy. There are over two acres on 
University Campus here, one dense mass of the vine, and along the 
Monongahela River below stands a fence a quarter mile long, every 
post of which looks like a picturesque pollard willow in winter from 
the dense masses of this vine that cover them. So profuse is the 
growth in some places in the State, that no attempt whatever is 
made to reclaim the land. In Hampshire also ‘‘it is a very trouble- 
some weed” (119.) 

The only method of successful action against the vine is thor- 
ough grubbing during a very dry season, though people susceptible 
to the poison should not attempt to work at it. 

Single drop doses of an alcoholic tincture of the whole 
plant, morning and night twice a week, is often curative of certain 
kinds of rheumatism, especially muscular forms that are worse in 
damp weather, and where there is a deal of stiffness on first be- 
ginning to move, that gets better as the muscles are worked a little. 
The best application to parts effected by the vine is some alkaline 
wash like a solution of common washing soda. A wash made by 
boiling elder leaves in buttermilk is recommended. Poultices of 
the fresh leaves of Vervain (weed No. 142), often prove a great 
relief. ‘The milk of Wild Cotton (weed No. 119) applied to the 
parts affected will cure nearly every time” (55). See alsb remarks 
under weed No. (130.). 
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PEA & BEAN Wwe FAMILY. 


Si This family includes all those plants that have a butterfly- 
like flower similar to those of the Pea, Bean, Redbud, Locust, 
Peanut, etc., etc. 


37. RABBIT-FOOT CLOVER. (A) Trifolium arvense, L. 

An erect hairy, branching, clover; with soft oblong hairy 
heads, bearing some resemblance to a rabbit’s paw. A native of 
Europe, now becoming quite thoroughly naturalized in this 
country. Its presence is such a plain advertisement of thin soil, 
and neglected agriculture, that all who have it upon their lands 
should adopt methods of improvemet by higher cultivation and 
more thorough fertilzation, that will supplant it with more valuable 
growths. 


38. YELLOW OR Hop CLOVER. (A.) Trifolium agrarium, L. 

This little weed creeping surely and persistently westward, 
from the Atlantic seaboard is now found quite plentifully in the val- 
ley counties. It may be readily recognized from its small dense, 
' oblong heads of yeliow blossoms, low habit, and: general clover- 
like appearance. Lands infested with this worthless weed and its 
companions cinquefoil and red sorrel should, receive thorough culti- 
vation following a good plaster dressing. 


39. WHITE MELILOT. SWEET CLOVER. BoOKHARA CLO- 
VER. (B?) Matilotus alba, L. 
This tall weed with slender stems 4 to 6 ft. long tipped with slen 
der spikes of small white blossoms, and sparse sweet-scented clover- 
P like leaves, is valued in some sctiong as a forage plant 
when the cattle have been trained to eat of it, and 
#as such has been somewhat cultivated in this country. 
# From these points of cultivation it has escaped and 
se become a coarse weed, which cattle here utterly re- 
hs fuse to eat of except when it is cured or young and 
; very tender. The plant grows with us mostly along 
ditches and roadsides and in waste places in the val- 
ley counties, and near the larger towns in other por- 
tions of the State; where, though sweet-scented and 
and graceful, it is unsightly and uselesss. Though 
having reason to doubt its value here as a fodder, I 
‘have none as to its classification asa weed. 
The cultivated plant, according to the analysis of 
the Massachussetts Station gives about the following 


Sweet Clover. 
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food constituents: Protein, 2.09 ; nitrogen free extract 3.09; crude _ 
fibre 3.06; ether extract (fat, etc.) 0.4; thus giving a wide nutritive 
ratio of 1:4 7. 

The best method of utilizing this weed is to grub it out while in 
flower and compost it. Treated thus, the following table-will show 
for it a higher value as a manurial substance than as a food: 


\ Mass. Analysis. W. Va. Analysis. 
‘Nitrogen, Fa7y 2.40 
Potash, 1.67 1.95 
Phosphoric Acid, 43 .50 


zh Massachussetts analysis thus gives ita value of $9.15 per dry 
ton and ours, $10.85 ; its average value is therefore $10. 


40. Yellow Locust. (P.) Robinia pseudacacia, L. 

This common tree whose north-eastern limit is within the 
boundaries of this State, often proves a troublesome weed by its 
persistence in sprouting from the root or stump, as well as its capac- 
ity and frequency of seeding in on lawns and meadow lands, as well 
as in pastures. The only method of subduing it, isto pull out the 
stumps with their major roots, and ‘to grub out carefully and 
thoroughly all seedlings as they appear. 

This tree reaches its highest development on the western 
slopes of the mountains of this State. Its timber is well known as 
very durable underground, being on this account extensively used 
for fence posts and other partly buried supports. The wood is 
heavy, hard and strong, close-grained, and compact. It ranks third 
in strength, nineteenth in elasticity, and one hundred and thirty- 
seventh in fuel value among over three hundred species of Ameri- 
-can woods. 4 

This tree is just now undergoning a crisis in its existence in this . 
State, that threatens to end very disastrously; for not only has the . 
common borer (Clytus Roding) been very industrious, but full forty 
other insects have added their work to its destructive operations. 
Our Entomologist says of this trouble: 

‘‘Returning to the Station on August 7th, after an absence of about 
two months, I observed the locust trees all along the Baltimore & 
Ohio R. R., between Central Station and Morgantown peculiarly 
affected. The trees everywhere in the forest and field having a 
scorched and dead appearance.” 

‘‘The landscape thus marred by the dead appearance of this, one 
of our most valuable as well as beautiful forest and shade trees, at- 
tracted the attention of every one, and excited their wonder and 
curiosity as to the cause of the trouble.” 

“‘The present trouble was found to be caused by insects; and the 
region thus affected so far as I have since observed extends through 
Doddridge, Harrison and Preston counties, from Grafton westward 
to near the Wetzel county line, from Fairmont through Monongalia 
county to the Pennsylvania line, and from Piedmont southward 
through Tucker, Randolph Upshur and Lewis counties. The 


? 


A 


231 


trees were unaffected through Ritchie and Wood counties, and along 
the Ohio River as far as was observed, the leaves being fresh and 
green at the time they seemed to be dying in the infested districts 
mentioned. This dead and scorched appearance of the locust trees’ 
at a time of year when they are noted for their beautiful green foli- 
age was, as far as can at present be learend, first noticed in Harri- 
son county about the year 1885, when a few scattering trees were 
observed to turn brown.. The number of trees thus affected rapidly 
increased each year until every tree, bush, and sprout of this species 
looked as if it had been killed by fire. This trouble continued to 
spread until at present at least one-fifth of the State is affected.” 

While over forty species of insects were found to be feeding on 
different parts of the affected trees, one species, the Locust Hispa, 
appeared to be the principal cause of the trouble. 

Such widespread affection of this valuable timber is very 
deplorable, and unless checked by some one of Nature’s remedies will 
calise great loss to the State. This seems possible from our obser- 
vations last season. 


41. Beggar’s Lice. Beggar’s Ticks. Stick-Tights. (P) 
¥ Desmodium sp. 
There are a large number of species of this genus of plants 
whose general characters are similar. They are known by their 
three-foliate leaves, long flower stems, small scattering pea-like 
pink blossoms, and adhesive pods arranged like a chain or neck- 
lace. These latter separate into little triangular or roundish flat 
“seeds” that stick to and mat the hair or fleece of animals. 
Some of the species are found in all weedy places, open 
woods or fields, and are the particular bane of Shepherds, as they 
decrease the value of wool and cause torment to the sheep them- 
selves by their irritation. The practice of beating down these 
weeds before the fruits form is often resorted to, but the best 
measure would be to hack them of with the hoe, in open woods, or 
cut them with other weeds when growing along ditches, fence rows 
and like places and cart them to the compost heap. In large, 
weedy fields such asI have often seen in the State where this weed 
abounds in great quantities, treatment should be adopted according 
to Part 4 of this bulletin. One of the species (Desmodium rotundi- 
folium, L) is called ‘Hive Vine” in some sections, where it is used 
in decoction for hives (220). 


42. Bush Clover. Violet Clover.(P.) Zespedeza violacea, Pursh. 

A low bushy clover-like plant with small violet pea-like blos- 
soms, closely arranged en the long slender tips of the stems. In 
some dry fields, this plant becomes as prevalent as cinque foil. 
Cattle eat of it when young but refuse it entirely later in the season. 
Its eradication should be undertaken through a thorcugh renewal 
of the field with proper cultivation, plaster dressing and fertilization. 


ol 
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42a. Japan Clover. (P). ' Lespedeza striata, L. 

A low herb with small trifoliate leaves,and very small flowers, 
producing little flatish one-seeded pods. , The seeds of this plant 
were accidentally brought into South Carolina about the year 1849 
from China; from whence it has spread quite rapidly over the 
South and has been tenaciously holding its own wherever intro- 
duced. In the South, it is considered a very valuable forage plant 
which idea is fully sustained by chemical analysis. As a.weed, the 
plant often crowds out our best grasses, and as it freely produces 
quantities of small seeds, it proves quite hard to exterminate. Its 
use as a forage plant seems to be more or less like that of the’ 
Bokhara Clover, as cattle have to be starved in order to take 
lessons in eating of it. Prof. Gulley of Mississippi says: ‘‘For 
the South, Japan Clover is, without exception, the most valuable 
plant that grows, after once started it grows spontancously, except 
on lime land. It keeps hills irom washing, even coming in to fill 
the washes. Itcan be killed by plowing for one year On good 
land, it grows from 12 to 24 inches high, cuts a good crop of hay, 
equal to first class timothy. It will grow when Blue Grass and 
Clovers fail entirely. It stands dry weather admirably, and on 
some soils will even choke out Bermuda Grass.” 

In contradistinction fo this, Mr. Henry Stewart, in the «Country 
Gentleman” for January, 1886, says: ‘I assert emphatically that 
unless cattle and pigs are starved to it they will not eat the Japan 
Clover or any kind of Lespedeza. This statement is given to pre- 
vent your readers from being fooled into buying the seed and try- 
ing to grow it in any place north of Virginia.” 

Mr. J. W. Miller, of Barboursville, this State says: <I con- 
sider the Japan Clover one of the most dangerous weeds we have to 
contend with in this part of the State. It first made its appearance 
down the Sandy river, and then came down the Guyandotte. It 
came from the South. I know parties here who paid at the rate of 
_ $40 per bushel for the seed, when it was taking all the fields in this 
section as a weed. It grows on any kind of ground, poor south 
hillsides are adapted to it, and it will grow in the woods; but the 
trouble is, when it gets among our tame grasses, it will destroy them. 
It comes up from the seed every year about May ist and grows 8 to 
10 inches tall and is killed bythe first frost. After this, the ground 
looks as bare as an old pennyroyal field, stock will now eatit but it is 
too short lived to be of any value. I think should it get scattered 
over all our State, it will be a great curse to the farmer, as it has 
killed out both Orchard and English Blue Grass in my pastures. By 
all means warn our farmers against buying this seed.” 

This plant has become a weed in this State almost through- 
out the southern section. It may be eradicated by thorough culti- 
vation and plaster dre-sings, as suggested by the words of Prof. 
Gulley as quoted above. 


43. Wild Senna. ey Cassia Marliandica, L. 
This bushy herb with its showy yellow flowers and locust-like 
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leaves and pods, has become a troublesome weed in many sections 
of the State ; especially, however, in Fayette, Summers, Gilmer, 
Kanawha, Mason, Harrison, Webster (246), Monongalia, and Ma- 
rion, near Gray’s flat (259). It should be grubbed out wherever 
found, especially as its agressiveness is not yet thoroughly known. 

; The dried leaves act much the same as the Senna of com- 
merce in three times the dose; its action, however, often causes 
severe griping.’ 


44. Honey Locust.. Black Locust. Three-thorned Acca-— 

ela.'(P-.) Gleditschia triacanthos, L. 

This well known tree extends in this State to the higher Al- 
leghanies, where on lawns as well as in parks, fields and meadows it 
causes trouble, much as does the Yellow Locust by its sprouting and 
profuse seeding in; and should receive even more thorough atten- 
tion. The thorns are very strong, and when scattered about after 
being broken off by the wind,often penetrate the feet of cattle caus- 
ing severe wounds. 

This tree properly planted and pruned makes a completely 
impervious hedge. The wood is heavy, strong and quite compact, 
and although it issomewhat coarse-grained it takes avery high pol- 
ish. Itis, like the Yellow Locust, very durable under ground, and 
is used in a similar manner ; it is, however, eighty-third in order of 
strength, sixty-sixth in order of elasticity, and one hundred and 
ninetieth in order of relative fuel value, among about 4oo American 
woods. 


ROSE 


i 
WZ > FAMILY. 
Pint 


To this family belong all of those plants resembling in their flow- 
ers the well known cherry, peach, thorn, apple, rose and strawberry. 
It is one of the largest families of plants represented in North 
America. 


45. Briars. Blackberry. (P.) Rubus villosus, Att. 

This well kmown plant, particularly obnoxious from its ten- 
dency to take absolute possession of old fields, needg no description 
here, as it is already too prominent in the minds of our farmers, 
The berries produced, as well as the vines, vary greatly in size, 
thorniness and general appearance according to the soil and locality 
in which they grow. The best method of subduing this pest is to 
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cut over the land thoroughly in July and September for three years, 
casting the crop gathered into the compost heap, where, when prop- 
erly rotted, it should be worth the labor as a manure. 

When with all the labor of gathering, the berries bring but 
four or six cents per gallon as usual in our markets, the bushes. 
would be worth more as compost than their yield as a table fruit. 

The root has long been knownin domestic practice as an astrin- 
gent, and as such is used in decoction for summer complaint (249); 
diarrhoea (239); and dysmennorrhoea (154). A sort of brandy 
made from the juice of the fruit, and preserves of the same,are also: 
slightly astringent. 


46. Dewberry, Running Briars. (P.) Rubus Canadensis, L. 
This prostrate form of the blackberry is'a very. prominent 
weed in this State, and should meet with the same treatment as the 
last. The berries are usually larger and sweeter, as well as earlier, 
than the high bush forms. . 
The famous Leucretia Dewberry originated in this State near 
Beverly, Randolph county. 


47. Cinquefoil. ‘Sinkfield.” (P.) Potentilla Canadensis, L. 

This too well known little runner that is often complained 
against as ‘‘taking” whole fields running out the good grass and 
proving altogether obnoxious, needs no description except may be 
to the scientific farmer who seldom sees it upom his.own lands. 
Large quantities of this plant indicate two things; a poor thin soil’ 
or thriftless farming. Plentiful use of good, well-rotted, stable 
manure with lime or plaster, and one thorough cultivation will rid 
Jand so treated of this detestable pest. Old pastures run to Cinque- 
foil and Sorrel should be treated in this manner and sown with good, 
clean, pasture-grass seed. 


48. Stick Seed. Beggar’s Ticks. (P.) Agrimonia Eupatoria, L. 
pecer 


This little plant with light green 
leaves, similar to those of the straw- 
berry and rose, and a long tip of small 
yellow flowers resulting in numerous 
little greenish, pear-shaped, prickly- 
hooked fruits, so detrimental to sheep 
and wool; is one of the worst of pests 
to the shepherd. It grows in damp, 
shady places, along ditches and runs 
and in open woods, from whence it 
should be carefully cut with other trash 


twice a year until subdued. 
4) 


Agrimonia. 
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49. Stick Seed. Baggar’s Lice. (P.) Agrimonia parvifiora, L. 
This plant which is a twin of the preceding species, only dif- 

ers from it to the eye of the general observer in its more numerous 

leaflets and smaller flowers and fruits. The fruits being fully as 

well armed with prickles as the last, the plant should receive the 

same treatment as a weed as its predecessor. 


50. Wild Rose. Swamp Rose. (P). Rosa Carolina, L. 

This beautiful swamp brier with its clusters of deep pink 
single roses terminating the branches, grows from 3 to 5 feet high, 
“and often forms almost impenetrable thickets on low jands and in - 
wet meadows. Such lands, if needed for cultivation, require thor- 
ough underdrainage for one year before removing their weeds with 
the mattock and scythe. One careful going over will then reclaim 
them from this character of growth, especially if the treatment for 
low fields—recommended in Part 4—-be faithfully followed. 


51. Sweet Brier. Eglantine. (P.) Rosa rubiginosa, L. 

This plant introduced from Europe threatens some parts of 
the State with one of the most formidable briers capable of growing 
in this section. The bush grows densely and lustily, and its yellow- 
green stems are armed with strong curving prickles; its leaves are 
resinous beneath and aromatic; and its flowers and fruits very 
showy. This species has become quite noticeable in parts of 
Nicholas, Randolph, Greenbrier, Summers, and Monroe counties, 
and should be carefully grubbed out wherever seen. 


GOOSEBERRY AND CURRANT FAMILY. 


52. Wild Hydrangea. (P.) LHydrangea arborescens, L. 

This bush bears some resemblance in its blossoms to the 
common elder, but on close inspection will be found to differ from 
it widely, having broadly ovate leaves, and larger white flowers 
scattered around the margin of the clusters of small ones. The 
shrub grows from 4 to 6 feet high, and-flourishes in damp spots 
near springs, runs or rivers, and sometimes in damp meadow lands 
where it may be killed out by grubbing and watchfullness. 

The stems were used in an early day by housewives for weav- 
ing ‘‘quills”; and a decoction of the young twigs, flowers, and leaves, 
was considered valuable in reducing the pain caused by the passage 
of gravel, especially in the earlier stages of the disease. 


MELASTOMA FAMILY. 


53. Meadow Beauty. Deer Grass. (P.) Rhexia Virginica, L. 

In damp meadows about our river bottoms and like situa- 
tions, this pretty flowered weed is often very profuse. It grows 
erect. about 4 to 8 inches high, and bears little clusters of large 
purplish-pink flowers with large yellow anthers, from each of the 


_ upper leaf axils. The stem is square and winged along the angles. 
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This weed, like all others found associated with it will only yield 
to cultivation after the grounds upon which they grow are well 


under:drained. 


LOOSESTRIFE FAMILY. 


54. “Tar Weed.” (A.) Cuphaea petiolata, (L.) Koehne. 
This persistent little weed with its purplish stems and flow- 
ers, is considered a nuisance in many parts of the State (36, 738, 
111, 123), where it often threatens to occupy fields and pastures al-— 
most to the exclusion of other vegetation. It has receivedthe name ° 
‘star weed” on account of the sticky hairs that cover its stems and 
branches, which when rubbed off by sheep and mingled with dirt 
in their fleece, gives them the appearance of having come in con- 
tact with tar (36). ; iat 
There is no method of getting rid of this plant except renewing 
the pastures and fields in which it has become a pest, by thorough 
cultivation and enrichment. 


EVENING PRIMROSE FAMILY. 


55. Hire-weed. Willow-herb. (P.) L£pilobium spicatum, Lam. 

\ In newly cléared land that has been burned over, large areas 

of this tall brilliantly-pink blossomed plant with its willow-like leaves, ° 
will often appear Phoenix-like from the ashes. This is the Fire- 

weed so called, which will often thereafter appear in fence rows and 

other untilled spots, where it tends to flourish as a constant feature 

of cuch places. Although stately and graceful in appearance, it is 

of no use to the farm and should be cut and composted with its com- 

panions before fruiting. 


56. Evening Primrose. Sun-drops. (B.) Oenothera biennis, L, 

A tall branching and fruitful weed with large 
yellow flowers which open at night and close on 
the rising of the sun unless the day be cloudy 
and wet. ‘The illustration represents the top of 
the plant only, giving but little idea of its large 
coarse growth. This is one of the conspicuous. 
weeds of old fields and neglected lands, as well 
as of roadsides and fence rows, where its flow- 
ers may be seen even on quite dark nights as 
their petals have the power of storing up sun- 
light and emitting a sort phosphorescence at: 
night in consequence. As the plants are pro- 
fuse seeders, they should be grubbed out, and 
destroyed during their flowering season. . 

The young roots are said to be edible and 

pleasant either boiled or pickled, they having &. 

Evening Primrose. “nutty taste;” and are used in some parts off 
France and Germany for the table. Medicinally, the plant has met: 
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with considerable use in the South, wheré it is known as the “King’s 
cure-all.” Mr. L. J. Germain says of the uses of the plant: «In 
some of the Eastern States, it is said to be used as a diaphoretic in 
fevers, and is there known as ‘fever plant’, It is also said to be 
used there in the harvest field under the name of ‘coffee plant’, for 
its invigorating qualities, and to slaken thirst and promote perspira- 
tion. In the Middle States it is generally known as ‘scabish plant,’ 
or wild Evening Primrose, and is in great repute for ‘summer com- 
plalnts,’ such as ordinary diarrhoea, cholera morbus, bloody flux, 
Asiatic cholera, cholera infantum, etc. The young roots are also 
grated fine, pulverized or macerated with fresh lard, mutton tallow, — 
or fresh butter, and applied as an unguent to cutaneous affections 
such as burns, scalds, felons, bunions, erysipelas, cuts and bruises. 
In the Southern states it is commonly known as ‘king’s cure-all,’ 
and used by physicians to dispel gathering humors, such as boils 
or ‘gatherings.’ The negroes use it asan antidote for snake bites and 
as a poultice for wounds, causing them to heal by ‘first intention.’ 
For the latter purpose, the usual method of preparing the poultice 
by country physicians is by boiling the leaves with wheat bran.” 
‘‘Another use for the plant is in cases of sun stroke. Its re- 


_ viving effect in such cases and the relief of the attending apoplexy 


is wonderful, as I have experienced in my own person and ob- 
served in others. It is also used as a soothing stimulant by the 
aged, infirm, and hypcchondrical. Ihave seen the tea used suc- 
cessfully to promote perspiration and check vomiting and spasms 
in a case of Asiatic cholera. I also used the same with good effect 
upon myself on one occasion in a case of ordinary cholera. On 
frequent occasions, during a series of years with a surveying party 
in the West, I have given it to my men for sudden attacks of bowel 
complaint. always with good results. In some cases better results 
seem to have been obtained by a slight addition of alcohol to effect 
a more complete solution of some cf the gummy principles. Sul- 
phate of ether, instead of alcohol, has been used in desperate cases 
of cholera infantum and for the diarrhcea which often follows 
scarlet fever.” 

«IT should also add that the blossoms placed in water form a 
mucilage excellent for inflamed eyes.” 


57. Sun-drops. “Wild Beet.” (B. or P.) Ocenothera frutt- 
; cosa, L. 

This species bears a general resemblance to the last, differ- 
ing from it, however, in that it does not grow as tall, and bears a 
greater profusion of flowers and fruits. One of our farmers remarks 
in sending me a specimen of this weed; “‘I bought in 1889 an old 
field that had net been plowed for years. I plowed it and sowed 
in oats and grass in 1890; these ugly hard weeds, came up thick and 
grew some three or four feet high, with stalks from one-half to three 
quarters of an inch thick, very hard to cut. I think this is a bad 
weed in a wheat crop.” (18) Lands infested with this plant should 
be thoroughly improved both by cultivation and tkorough and 
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methodical fertilization, followed by a crop requiring good full cul- 
tivation. 

The value of this weed as-a component of the compost heap 
is quite low compared with many others, its analysis showing only 
1.05 per cent of nitrogen; 0.39 per cent of phosphoric acid; and 1.68 
per cent of potash, yet this should not discourage its addition to 
the heap early in its flowering season. 

This plant when young is used with the last as a pot herb 
(88), and in domestic practice meets with the same medicinal use. 
It is also used for croup (84), and asa vulnerary for recent wounds. — 


GOURD AND MELON FAMILY. 


58. Wild Balsam Apple. (A.) Micrampeles echinata, (Muhl.) 
Raf. 
This climbing or running plant so often cultivated for arbors, . 
and with the false impression that it beautifies old sheds and fences 
by its growth,—a point that could be much better proven by the: 
painter and carpenter—may be known by its five divided grape-like 
leaves, minute flowers, and fleshy egg-shaped weak-spined fruits, 
that burst at the point and eject their seeds together with the juice 
of the fruit. Escaping from cultivation in this State to damp waste 
places and fence rows, it soon fails to look ornamental and becomes 
justly considered as a nuisance. It should be torn away at the root 
before the fruits are formed. 


PARSLEY FAMILY. 


As the name denotes, all plants of this family bear a general 
resemblance to the common garden parsley. They all have more 
or less umbrella-like heads of small flowers; mostly fine or numer- 
ously cut leaves; and a peculiarly shaped double-winged seed, with 
ridges and minute oil cells between. There are many aromatic 
forms in the family such as anise, coriander,fennel, lovage, etc.,and 
many of the plants are poisons of greater or less virulence, though 
this property is generally lost in cultivation or by cooking; like the 
parsnip, carrot, etc.; or by bleaching, likethecelery. The pecaliar 
pungent, rank odor of the bruised plants of any member of the fam- 
ily will serve as a point of recognition. 


59. Wild Carrot. Devil’s Plague. (B.) Daucus Carota L. 

The finely cut leaves, flat-topped white flower cluster and 
bird’s nest-like fruiting eymes of this most aggressive and perni- 
cious weed are becoming so well known as to render a minute 
description of this plant unnecessary here. This species has 
proven itself our most aggressive weed, being now represented 
in every county of the State. It is considered a new weed in Wood 
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(206); Wetzel, in 1889 (88); Brooke 
(250); Morgan (175); Hampshire (171, 
216); Grant (242); Jackson (51,121); 
Pendleton, where it is being carefully 
watched and exterminated (70,268); 
Greenbrier about Lewisburg, but has 
not yet reached Frankford, fourteen 
miles from there; Summers (244); and 
Harrison counties. The seeds of this 
plant are usually brought in grass and 
clover seed, and are disseminated in 
many Ways when once established. The 
seeding heads curl up when ripe, en- 
closing the seeds until late in the season 
ee or even far into the winter, when becom- 
ing broken, the seeds are scattered far 
and wide during blustery weather; sometimes the whole head is’ 
‘broken off and driven over the snow by the wind into adjoining 
fields and pastures. Fifty thousand seeds have been counted upon 
a single plant of the average size. 

The wild carrot being a weed of uncultivated places, mead- 
ows, pastures and waste spots, the method of its eradication is evi- 
dent, 7 ¢. cultivation; and this should be followed industriously 
where the plant is prevalent. When only plentiful or infrequent, it 
should be carefully cut down before going to seed. Two years of 
this work will clear out the stand. Composted, it is of considerable 
value to the farmer, as it will not only recover to him a large quan- 
tity of nitrogen and potash (see part I.), but it will also tend to 
keep the weed off his place. Sheepon short pasturage will eat off 
the tops, thus preventing the plant from fructifying (121), but this 
can not be considered a good means to utilize against the weed, as 
it would be far better for the farm and sheep as well to remove such 
weeds and leave more room for good grass. 

To conclude: the wild carrot is one of three of our most ag- 
gressive weeds; it is absolutely gocd for nothing except in the com- 
post heap, and not worth growing for that purpose; altogether, it 
should be watched with the utmost care, and never allowed to come 
to maturity. For further data upon the plant see chapters on Dis- 
tribution and Bad Points of Weeds. 


60. Angelica (P) Angelica villosa, (Walt.) B. S. P. 
Another weed of the same general family characters as the 
last, from which it differs mainly in its lower and more leafy habit, 
and its dense covering of silky hairs. This rank weed generally 
grows in dry fields and meadows and should be looked upon with 
the deep suspicion that all species of this family deserve. It is cer- 
tainly psisonous and unsightly and should be grubbed out whenever 
noticed; especially as its aggressiveness is as yet uncertain. 


240 % 


61. Cow Parsnip. Masterwort. (P) Heracleum lanatum, Michx, 

A tall, stout, rough, wooly, strong-scented plant, with large, 
thrice-compound leaves, grooved ieaf stem, broad flower heads, and 
a general rank and unsightly appearance. It grows in damp mead- 
ows and pastures, and has a very doubtful reputation, considering 
which it should be cautiously removed from the farm with the mat- 
tock. faim) ; é 

The root in a fresh state is very acrid, inflaming and blister- 
ing the skin wherever touched by it, and is poisonous if taken in- 
ternally. Small doses have been recommended for epilepsy, and 
various like nervous diseases, as well as for asthma, and apoplectic 
attacks. 


62. WILD PARSNIP. “QUEEN-WEED” (B) Pastinaca Sativa, L. 

This common garden vegetable in its wild degenerated state 
is very unsightly and one of our aggressive weeds. In this condi- 
tion it is tall, stout, deeply grooved along the stem, bears large 
clusters of yellow flowers, and larger fruits than any other prominent 
member of this family. Its aggressiveness is positive and should 
be diligently checked by grubbing out all plants seen before thé 
fruits are formed. gs 

Although the cultivated root is succulent, sweet, nutriticus 
and very pleasant to many, yet it is acridly poisonous in its wild 
state and causes vomiting and inflammation of the stomach and 
bowels even after cooking. In several cases of poisoning recorded, 
the symptoms of delirium pointed to this plant as a sévere gastric 
irritant with reflex cerebro-spinal exitation. The seeds have been 
used in ague, but how effectively I can not say. In Ireland, a beer 
is made from the cultivated roots with hops, also a wine, while a 
kind of rum is at times distilled from them. 


63. Water Hemlock. Beaver Poison. 
Spotted Cow-bane. (P.) Cuuta maculata, L. 
This weed of the damp meadow and broookside, is another 
noe, gate, Of the poisonous members of this fam- 
ay be oa ily. It may be recognized in addition 
RUB ge? : : : : 
jie = to the illustration here given, by its 
purple stem, slender habit, and pun- 
gently aromatic odor. Nearly every 
, year some account may be seen in the 
' Press of the country, of cases of poi- 
, soning of children from eating of the 
root; and on this account, if ne other, 
this and every member of this family 
should be grubbed out from the farm 
\3s< lands the moment they are recognized. 
K 


SA The symptoms of poisoning are: 
Ga Pain in the howels; vomiting, followed 
i by violent continuous convulsions : dila- 
Cow-bane. tion of the pupils; frothing at the 

mouth, and death. 


N 
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64. Harbinger-of-spring. (B) Lrigenia bulbosa, Nutt. 

This little vernal member of the family | should hardly con- 
sider a weed had I not noticed last spring two cornfields in this 
county absolutely covered with it. It is a low, smooth, almost 
stemless, few flowered plant, springing from a deep round tuber. 


‘This plant would hardly persist in lands subjected to cultivation. 


especially if properly drained. 
SPIKENARD FAMILY. 


Plants of this family bear some little resemblance to those 
of the last; differing mostly in bearing berry-like fruits instead of 
seed-like carpels. 


65. Angelica Tree.. Hercules’ Club. (P) Arata spinosa, L, 
This large shrub or low tree with its immense pompon-like 
masses of small white flowers, and stout prickly stems and stalks, 
bears some resemblance to the sumac when in flower. — It gener- 
ally grows along the banks of runs, or large streams, though I have 
met with it frequently on hillsides and in pasture lands far from 
any stream ; it thus shows points in aggressiveness which should 
warn us that it may not prove as innocent as may séem at first 
glance, grub it out before the fruits are ripened. It is of no use. 


WOODBINE FAMILY. 
66. Elders. (P.) Sambucus Canadensis, L. 


There is probably no plant in the weed category that has 
caused more ‘‘sweat of the brow” than this innocent looking 


- shrubby species. Its persistent sprouting from the roots, which 


are very tenacious of life, renders it most difficult to subdue; even 
plowing it up frequently only scatters it the more. The talent of 
this weed for spreading seems to be almost unsuppressible, one of 
my correspondents entirely removed a large growth of this species 
simply by cutting it close with a hoe (98), others have signally 
failed. Cattle can not be’ grazed close enough to starve them into 
eating even the young sprouts (9Q) in some localities ; in.others 
even if stripped of their leaves by sheep, they continue to grow 
year after year without apparent injury. The only method of sub- 
duing them is by the constant use of the mattock. With this as 
with the Canada Thistle ‘‘eternal vigilance isthe price of freedom.” 

Economically the berries are often used for making wine, or 
as a fruit for pies, but this use must spring from necessity rather 
than from choice. 

In domestic medicine, this plant forms almost a pharmacy in 
itself, and has been used substantially as follows: A decoction of the 
flowers and leaves, or an ointment (69) containing them, is used as an 
application to large wounds to promote healing and prevent delete- 
rious consequences from flies ; the leaf buds prove a violent and un- 
safe cathartic; the flowers, in warm infusion, are stimulant, exci- 
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tant and sudorific ; in cold infusion, diuretic, alterative and laxative 
- even for horses (182) 3 they are also employed in ointment as a 
discutient. The inner bark is a severe hydrogogue cathartic, emetic, 
deobstruent, and alterative, valuable in intestinal obstructions and 
dropsy. The berries prove aperient, diuretic, diaphoretic and ca- 
thartic ; valuablein rheumatic gout, scrofula and syphilis—the juice 
making a cooling laxative drink. The leaves, worn inside the boots, 
will prevent galling, and are often used for like purpose under the 
collars or saddles of horses. 


BUTTONWEED FAMILY. 


67. Bluets. Innocence. (P.) ’ Houstonia caerulea, L. 

‘This humble little plant which dots or patches our pastures 
and meadows in early spring with its sky blue flowers with a yellow 
eye, does more harm than is readily imagined by crowding out with 
its spreading habit much grass. Fields that are too much given to 
it will generally be found to need renewal, and should be treated as 
recommended in Part 4. 


68. Houstonia. (P.) Houstonia purpurea, L. 
A small erect plant with narrow grass-like leaves and little 
funnel form purple flowers in a termina! cluster. 

This is an herb of the woodlands, but in this State quite plentiful 
in old.fields and pastures. Fields in which this weed grows will be 
found so overgrown with pennyroyal, cinquefoil and sorrel, as to 
need thorough renewal as advocated in Part 4. 


69. Cleavers. Goose-grass. Bed-straw. (A. or P) 
‘ Gallium Sp. 
In all damp spots of the farm will be found a. variety of low 
vegetation that renders them unsightly and gives the fields in which 
they occur a very unkempt appearance. Among this vegetation,some 
species of this class will usually be found. They may be distin- 
guished by their square stems having small leaves clustered around 
them at regular intervals, by their weak habit, by their small white 
flowers, and by the tenacity with which some of them cling to the 
clothing, they being beset with minute hooked ,prickles along the 
angles of the stem. As cattle and sheep are often worried, and wool 
injured by these plants, the spots in which they grow should be 
drained and cleared away thoroughly, as these plants will not thrive 
if bereft of moisture and the friendly shade of larger vegetation.” 


TEASLE FAMILY. 


70. Teasle. Water-thistle. Tall Thistle. 
Fuller’s Card. Indian Thistle. Huttonweed. Eng- 
lish Thistle. (B.) Dipsacus sylvestris, Mill 
Of the many course weedsof the State, I know of nonethat have 
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a been so much the object of questioning remark and wonder, and less 


attempted against, than this introduced 
member of a small but aggressive fami- 
ly. The teasleis a tall, prickly, strictly 
upright plant, with large opposite leaves 
meeting and forming a cup at the stem, 
and terminated by numerous long- 
( stalked egg-shaped prickly heads as in 
' the illustration here given. The plant 
/ was introduced from Europe into the 
eastern United States at an early day 
that the heads might serve for carding 
wool; and its growth was encouraged 
for that purpose. Those grown-upon 
a farm in Greenbrier county in this 

Ronee. State were thus protected by Volnez, 
the illustrious historian, as he predicted for the locality a great 
manufacturing center (218.) From such points it has escaped and 
spread widely. It often forms such dense thickets that cattle will 
not attempt the passage of them (278.) | The plant is called ‘‘Wa- 
ter Thistle,” from the large amount of rain water often found in the 
cups of the leaves at their junction with the stem, and in the hollow 
stems themselves when cut (229.) It is called ‘‘Hutton-weed” in 
Randolph county from having first been found upon the farm of 
Col. Elihu Hutton’s father. It is more often looked upon, however, 
as the Canada Thistle by those who have never seen the latter 
plant. It has proven itself a very aggressive weed in Cabell, Marion, 
Marshall, and several other counties. 

The teasle grows mostly on dry banks, along roadsides, in 
old fields, and on hillside pastures; from whence it is easily eradi- 
cated by the diligent use of the mattock before its fruits are ripe, 
for a few consecutive seasons. 


DAISY 
FAMILY 


Wild Sunflower. 
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. 'This is the largest family of plants in North America, and 
to it belong all those plants having heads of flowers of two kinds ~ 
like those seen in the illustration above; the flowers of the margin 
(b) are called ray florets; while those of the center (a) are called 
disk florets. The asters, daises, dahlias, chamomiles, sunflowers 
(the subject of the illustration), and over three hundred other forms 
characterize the family. All the plants represented in this country 
seem to have a greater or lesser tendency to become weeds, especi- 
ally as almost all of them have some form of self-distributive growth 
particularly adapted to render them aggressive. The seeds are 
either little parchutes prepared to be blown about by the wind ; or 
winged for a like end; or furnished with hooks or barbed points 
to attach them to the hair of animals; or are small hard nutlets 
especially adapted to pass through the intestinal tract of any ani- 
mal eating them, without injury to themselves. 


7i. “Devil’s Grandmother,” ‘-‘Tobacco-weed.” (P.) £/- 

phantopus tomentosus, L. 
4 A roughish, hairy, stout herb, with compound heads, dark 
green leaves, and purplish flowers. This plant shows a strong 
tendency to become a noxious weed in this State; especially in some 
parts of Upshur (12), and Harrison (86) counties. It should yield — 
to grubbing in a few seasons. 


Vernonia Novaeboracensis, Willd. 
72. Iron Weed. (P.) and 
Vernonia altissima, Nutt. 

There are several species of this tall, coarse, hard weed in 
the State, principal among which are the two mentioned above. 
They are characterized by their erect growth, strict leafy stems, long 
pointed leaves, and small purple heads of flowers at the apex of the 
plant. The hard woody stem of this weed renders it a particular 
nuisance to farmers who find it difficult to cut down; it is from this 

fact that it receives its vulgar name ‘Iron Weed.” The proper 
method of eradication is to grub up all plants each season before 
blooming, and if they persist after that, the fields upon which they 
grow should be properly underdrained. This proceeding will render 
the land far more profitable, and will effectually remove not only 
this species, but several other weeds that accompany it. 

The bark of the root is used in domestic practice as a bitter 
tonic ; and in rheumatism (190). 


73. Queen-of-the-Meadow Quill-wort. 
Indian Gravel Root. (P.) Lupatorium purpureum, L. 
A tall, graceful plant 4 to 10 feet high, growing erect and 
strict, surmounted by a large mass of reddish pink blossoms. The 
leaves are arranged in a circular manner at regular intervals around 
the stem; they being long, pointed and sharply saw-toothed upon 
their margins. This species grows like the last in moist ground, 
and is amenable to the same treatment. It shows a high value asa 
manurial substance, as it contains 2.07 per cent. of nitrogen ; and 
2.11 per cent. of potash. GN 
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As a family remedy, the root has met with considerable use, 
especially as a sudorific in fevers (276), particularly those of an 
ague type. It has also an established reputation as a diuretic in 
dropsical affections (68, 217) ; kidney troubles (124, 185, 181, 201, 


207, 266) ; and for gravel (202, 207, 267) ; especially inchronic 


forms of these troubles. It is also extensively used, like the last, 
as an astringent tonic. | 


74. Round-leaved Boneset. (P.) LZfatorium rotundtfolium, L. 
var. pubescens, Muhl.) B. S. P. 


A plant growing in drier grounds than most other species of 


its type It bears considerable resemblance to the common boneset 


in its flowers, which are, however, smaller; but the leaves are small, 
egg-shaped,eand saw-toothed on the margins, and do not clasp the 
stem at their bases as in common form. Asa weed this species 
frequents pastures, dry hillsides and roads, and is becoming too 
common and unsightly to be allowed to flourish. It should fall to, 
the scythe with other filth. 


75. Boneset. Thoroughwort. Feverwort. (P) Lupatorium 
perfoliatum, L. 

This is one of the most well known of our moist land plants; 
its clusters of small white flowers, and light green veiny foliage set 
closely about the stem are characters not ta be mistaken. When 
existing as a weed as it often does in wet meadow lands, it can be 
eradicated by the only method of reclaiming such, that is to say by 
thorough tile draining. 

There is probably no plant in American domestic practice 
that has more extensive or frequent use than this. The attic or 
woodshed of almost every country farm house, has its bunches of 
the dried herb hanging tops downward from the rafters during the 
whole year, ready for immediate use should some member of the 
the family, or that of a neighbor, ‘‘take a cold.” How many chil- 
dren have winced when the maternal edict: ‘‘drink this boneset; 


-4t’ll do you good,” has been issued; and how many old men have 


craned their necks te allow the nauseating draught to the quicker 
passthe palate! The use of a hot infusion of the tops and leaves 
to produce copious perspiration was handed down to the early set- 
tlers of this country by the Aborigines, who called it by a name 
that is equivalent to ague-weed. It was first introduced, as a plant, 
into England in 1699; but was not used in medical practice, even in 
this country, until about the year 1800. It has nowa placein every 
work on Medical Botany which treats of North American plants. 
Boneset produces perspiration only when given in generous 
doses of the hot infusion; a cold decoction is claimed to be tonic 
and stimulant ia modératelysmall: laxative in medium: and emetic 
in large doses. It is also said to be anti-dyspeptic and anti-rheu- 
matic. It is prominently adapted to the cure of a disease peculiar 
to the South known as break-bone fever (Dengue), and it is without 


' doubt from this property that the name ‘‘Boneset” was derived. 
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This herb has also been found to be curative in intermittent fever, 

bilious fever, bilious colic, typhus and typhoid conditions, influenza, 
catarrhal fever, rheumatism, lake fever, yellow fever, and remittent 
types of fevers in general. Many of the earlier works allude to this 
species as being diuretic, and therefore of great use in dropsy. 
This is evidently an error of substitution, No. 73 of this list being 
without doubt the species used. 

As a family remedy, its use in this State has become very 
common; it being considered a specific for a great variety of troubles, 
but especially for colds and fever (2, 12, 26, 34, 43, 100, 126, 
139, 143, 152, 171, 175, 238, 244); tor coughs, colds and hoarse- 
ness (8, 12, 73, 1388, 169, 188, 214); and for malarial fever (124, 
1538, 186, 204,276). Its use as a tonic (124), and remedy for 
deranged liver (128), as well as a stomachic (29), emetic (124), 
and cathartic (124), is quite general. » 


76. Mist Flower. Blue Boneset. (P.) Lupatorium celestinum,L. 
This species has the general characteristics of the round- 
leaved boneset, but differs in its larger, sky-blue flowers and larger, . 
coarser toothed, longer stemed leaves. It flourishesineither moist 
or dry fields, preterably the former, and will yieldto the usual meth- 
ods used to kill out its friends and neighbors: drainage or the scythe. 
It has not had, to my knowledge, any particular use as a medicine. 


77. Golden Rod. Yellow Top. (P.) Solidago sp. 
This, the chosen flower of our nation, while graceful and 
aesthetic to the eye of the civilian, is’ looked 
upon with anything but inspiring thought by 
the agriculturist. Its wiry stems, sprangling 
yellow tops, and aggressive nod te every pass- 
ing breeze, causes him to anathematise it rath- 
er than sing of its beauty. Notwithstanding all 
this, the graceful curves of its stem, branches, 
<a, 2nd sprays of golden flowers are worthy of 
“gy more than one lingering thought of the beauti- 
ful ’ere it is rendered cbaoxious by classifying 
it with trash of the field. 

It should be mown down with other weeds 
before fruiting, and the lands which it infests 
given better cultivation and more nourishment. 

Late medical discoveries have proven this 
plant to be a very efficient diuretic in some 
Palier Dod: forms of kidney troubles. 


78. Daisies. (A. & P.) Aster sp. 

There are a large number of species of asters in the State 
all of which, with their blue or white flowers, bear some resemblance 
to the next species. Allof them are unsightly weeds upon the farm, 
and should be cut and composted ere they mature their seeds. The 
directions given for gathering weeds in Part 1 of this bulletin. will 
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pene excellent measures against these species if followed care 
ully. 


79. ‘White Devil.” ‘“Wire-Weed.” ‘“Devil-Weed.” 
' “Old Virginia Stick-Weed.” “Old Field-Sweet.” 
“Farewell Summer.” “Nail Rod.” (P.) Aster lateriflorus, 
; (L.) Britt. var. hirsuticaulis, (Lindl.) Gray. 
There are few weeds in this State that have caused so much 
commennt as this scraggly branched, profuse blooming little aster; 
-with its wiry stems clothed with minute leaves intermingled with 
small clusters of close growing white or blueish flowers. 
Mr. J. W. Miller, Cabell county, says of this 
weed: ‘The Nail Rod that has been here for 10 
or 15 years has white or purplish flowers in the fall, 
grows up 4 or 5 feet, stalk dies every winter and 
sprouts up from the root again in the spring. It 
grows on fields that were in grain the year before, 
and laying fallow the next. It grows thick as a 
rye field. Wedo not consider it bad, as it is a 
good fertilizer and any kind of stock will eat it and 
kill it out. We never find it in our pasture lands.” 
Mr. George A. Alexander of the same county 
says: ‘The Farewell Summer, I am told, is a 
common weed in Virginia. It commenced grow- 
ing here in this and adjoining counties about eight 
White Devil. or ten years ago, and I consider it a very trouble- 
some weed. [I hear general complaint from farmers concerning it. 
It does not grow very fast until about July or August, after which 
it begins to bloom in little clusters of white blossoms, and continues 
to do so until frost kills it. Fields sown in clover and not pastured 
tillthe bloom ripens, are utterly ruined unless the weeds are pre- 
viously mown down, and even then the clover roots are badly dam- 
aged. Cattle will eat it while it isin bloom, because it is at that 
time almost impossible for them to find anything else; they seem to 
like it at that time, but do not thrive well upon it. Ifit isnot mown 
down the stalks remain erect till clover cutting time the next year, 
when it is almost impossible to cut them with any safety, for they 
are as hard as sticks, hence the origin of the name ‘Stick Weed’ I 
am told that it usually grows on old worn out fields in Virginia, and 
that is why itis called by some ‘Old Field Sweet.’ In this locality 
it usually grows fastest, and is most troublesome, on our best 
lands.” : 
Gen. Jno. McCausland, of Mason ceunty, says: ‘White 
Devil, a weed growing on heavy exhausted clay land, I think will 
become very troublesome. The stem is very hard and woody, and 
it branches like a pine tree. I have seen fields so icoweted with it 
hat they had the appearance of a buckwheat crop. 
ae This weed Les et new in Mason (170), Cabell (229), 
Kanawha (154), Wayne (178), and several other of our southern 
counties. It is often mentioned as being relished by sheep and cat- 
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tle (154,229), and is an excellent late, honey producing plant 
(178,191). 

Fields infested with this plant should be cut over while the 
weed is in flower, and the crop gathered and composted ; which, as 
the plant contains 1.92 per cent. of nitrogen. 0.56 per cent. of phos- 
phoric acid, and 1.61 per cent of potash, will fully repay the trou- 
ble especially as the seeds are thus destroyed, and the roots will not 
outlive such treatment many seasons. 


80. ‘“‘Blue Devil.” ‘Stick Weed.” ‘Bee 
Weed.” “Fall Aster.” (P.) Aster cordifolius, L. var. laevi- 
gatus, Porter. 
| This aster differs from the last in its. taller growth, larger 
lower leaves, longer and less straggling branches and its generally 
larger and bluer flowers growing mostly on the end of the smaller 
branches. It is considered a weed much as the last species, and 
sometimes the names are intermixed for both. 

It is considered a new weed in Greenbrier (142,) Upshur 
(270), Barbour (180), Harrison (22), Jackson (115, 200, 201, 
256, 273), Roane (186, 159), Braxton (108, 255, 266), 
Wetzel (105) and Wirt (89, 125) counties. This species, 
is in fact, to our central and northern counties, what the last is to 
the more southern. 

Mr. J. P. Campbell, of Jackson county, says of this weed: 
‘“‘The Blue Devil will prove a blessing to all our farmers that fail to 
sow grass, as it grows very thick.on the ground furnishing shade for 
the land, giving it a chance to recuperate from the effects of exhaus- 
tive farming ; in fact, for some kinds of soils, J am not sure but that 
it is an excellent fertilizer. Sheep and cattle eat it, and sheep will 
soon eradicate it in their pastures ; but if left to ripen it leaves a 
stiff, woody stem full of branches, which on good land will be four 
or five feet high.” 

This is also one of our late bee plants, being frequented by 
these honey gatherers as one of theirlast chances of the season. 

It should be cut and composted before flowering, which, as 
its analysis shows [.49 per cent. nitrogen, 0.52 per cent. phosphoric 
acid and 2 25 per cent. potash, will fully repay the trouble. 


81. Butter-weed. Horse-weed. (A.) LZrigeron Canadensis, L. 

This erect, greatly branched, hairy weed, with its top of small 
aster-like flowers, and its slender grass-like leaves, is generally found 
along roadsides, in waste places, and covering old fields especially 
along the Great Kanawha river bottoms, and in the valleys gene- 
rally. As itis a profuse seeder, and as its fruits are capable of fly- 
in the air like those of the dandelion, the plant should be cut and 
composted before thev are ripe. 

An infusion of the pl.nt has often provedan excellent remedy 
for spitting of blood in people of dark complexion; also as an as- 
tringentin diarrhoea and dysentery. The oilis, however, the most 
useful, in doses of from four to six drops per hour. 
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82, White-top. Daisy Flea-bane. 
Sweet Scabious. (A.) Erigeron annuus, Pers. 

This common White-top is a tall daisy-like plant of the pas- 
ture and meadow. The stem is stout, leafy, hairy and branching; 
the leaves egg-shaped, pointed, and sharply and coarsely saw-toothed 
along their margins ; the flowers are white and clustered at the sum- 
mit of the plant. Although this weed is very unsightly in meadows 
and a source of general disrespect, it is not particularly obnoxious, 
as cattle do not refuse it when it is cured with the hay; yet, could 
our farmers see the white meadows of the northern and middle 
states where this weed is plentiful, they would immediately see the 
necessity of keeping weeds from seeding whenever possible. 

Its astringent properties are considered by some Agricul- 
turists a valuable element in stock feeding (210.) 


83. Old-Field-Balsam. Everlasting. (A.) Guaphalium obtust- 
folium, L. 

One of the most noticeable of our old field weeds is this pearly- 
white member of thisfamily. Its large bunch of wooly heads, whitish 
stems and branches, and tendency to preserve its form of flower 
and leaf very late in the season, as well as its slight balsamic odor, 
are points of recognition known to every farmer. Being a weed of 
fallow lands, the methods of renewing such mentioned in Part 4, of 
this bulletin will be sufficient to eradicate it if followed. 

A hot decection of this plant proves pectoral and somewhat 
anodyne, and is therefore often used as a remedy for coughs (89,- 
94, 220); it is also sudorific and useful in feverish colds (88). Hot 
fomentations of the herb are used like arnica for sprains and bruises, 
as well as a poultice for unhealthy ulcers. The dried flowers and 
leaves form excellent filling for the pillows of consumptives, their 
balsamic exhalations often giving ease to the cough and rest to the 


patient. 


84. Low Cud-weed. (A.) Gnaphalium, ulignosum, L. 
This little prostrate, spreading, silvery herb, having much of 
the general characteristics ol the last, is found in moist spots of 
meadows and pastures. Thorough drainage will readily eradicate 
it. 
85. ELECAMPANE. (P.) Inula Helenium, L. 
This tall stout graceful herb, with its large leaves whitish- 
wooly beneath, and large heads, is a well kncwn pasture and road- 
side weed in many parts of the State. Ji ‘s a native of southern 
Europe, and grows spontaneously in damp places in the United 


88. Rag-weed. (A.) 
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States. Itis of little use and should be 
grubbed out and destroyed before the flewer- 
ing season, as there are few weeds that give 
amore ragged,slovenly appearance to a field 
thanthisafter its flowering season has passed. 

The root is large and has a camphora- 
ceous odor and mucilaginous juce. On this 
account it was one of the most famous of 
ancient medicines. As far back as the Hip- 
pocratic writings, it is stated to be a stimu- 
lant to the brain, stomach, and kidneys. In 
_this State, it is often used for lung troubles 
= (45), and for colds when accompanied by 
- cough (37, 45, 94, 112, 189.) 


‘ Vi 

Elecampane. 
86. Leaf-cup. (P.) Polymnia Uvedalia, L. & Canadensis, L. 

Large, coarse, stout, hairy and heavily odorous plants, with, 
immense thin lobed leaves, and light yellow heads of flowers ; grow- 
ing mostly in moist shady places, but often in our mountain counties 
seeking open pasture lands and meadows. A careful farmer will 
remove them with a mattock, when locking out for the welfare of 
his fields and stock. 


87. Tall Rag-weed. Horse-weed. (P.) Ambrosia trifida, L. 


This tall form of the rag-weed, with its 
erect stems tri-lobed leaves and three forked 
spikes of minute yellowish-green flowers ; is a 
general habitant of rich fields, where, if left 
j:0 itself it forms a dense growth choking out 
most other plants. It will yield to frequent 
cutting which should be done before the tops 
flower. 

This species is especially enjoyed by 
horses and hogs, which seem to findinita 
tonic bitter pleasant to their palates. 


Tall Rag-weed. 


Ambrosia artemisiaefolia, L. 
A low omnipresent species with doubly divided leaves, many 
branches, and numerous spikes of greenish yellow flowers. Thisis 
one of the very few weeds the vulgar name of which is national. 
The rag-weed is the commonest weed of the stubble field, and can 
only be subdued by constant and careful cultivation. Sheep ap- 
pear to be very fond of it, and in some counties of this State it is 
harvested and stacked to serve as a winter fodder for them (see 
chapter on Weeds as Fodder for Stock in part 2 of this bulletin. ) 
The medical uses of this plant are but slight, the principal 
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being as a bitter astringent for diarrhoea (30), and summer com- 
plaint (224). It has met with some uses in fevers (181), and in 
Maryland was once used as a substitute for quinine, but with little 


success. It is claimed to be a successful application te parts 


poisoned by poison ivy, if rubbed in until the skin is discolored by 
its juice. 

Of late years much attention has been called to the species of 
this genus—especially this and the preceding plant—as being, 
through their pollen, the cause of hay-fever, many people affected 


_with this troublesome disorder laying the charge direct. It is true 


that when the pollenation of this plant is begun, this disorder gen- 
erally commences in those people subject to it, and only ceases when 
the plants are out of flower. We have had the pleasure of curing 
several patients with this disease, all of whom had asthmanic symp- 
toms at the height of the trouble, with drop doses of the tincture 
given three times per day. 


89. THORNY CLOT-BUR. (A) Xanthium spinosum, L. 
Tris Clot Bur is as yet little known to the farmers of this 


«State, but I have noticed an increased abundance of it during the 


two seasons I have botanized in the State, and fear that it is to be- 
come one of our most obnoxious weeds. Not only are the burs as 
adhesive to wool as those of the next species, but the stem is thorny 


aswell. Ihave noted it along road-sides in Jefferson, Berkeley, 


Mineral, Kanawha and Wood countie-. Its distinguishing charac- 
ters are: its leaves, which have three white ribs upon their dark 
green upper surface and are silvery white beneath ; its stems and 
branches which have three long, stout, golden yellow thorns at the 
base of each leaf, altogether making one of the most formidable of 
weeds, and one that should be watched and cut down before going 
to seed. 


go. Clotbur. Cockle-bur. Cuckle-bur. (A) Xanthium Can- 
adense, L. 
A common weed of ditches and damp places, characterized 
f& by its brown-speckled stem, large, ovate, long 
; stemmed toothed leaves, and spiny fruits grow- 
ing singly or in clusters from the base of the 
leaf stems 
The clotbur is a weed as much detested 
by shepherds as the burdock, and with good 
reason, as the fruits can not be released from 
the fleece without cutting out and wasting a con- 
siderable quantity of wool 
Fields infested with this weed should be 
rec.aimed by under-drainage, and small sections 
of land given up to it should receive the same 
treatment. é 


Clotbur. 
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gi. Nigger-head. ‘Yellow-Daisy.” 
“Brown-eyed Susan.” (P.) Rudbeckia sp. 

This daisy-like flower with its deep or- 
ange-yellow rays and dark purple almost 
black button-like center, can not fail to at- 
tract the attention of the farmer, who is now 
realizing in the growth of this species what 
aggressiveness in weeds really signifies ; as 
it was but a few years ago a rare plant in 
this State, while now many fields are almost 
one solid mass of color from its presence. 

It frequents meadows and pastures as 
. well as fallow land, but seems to prefer the 
. former. It should be carefully cut down 
while in bloom to prevent its spreading by 
means of the seed. 
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- Nigger-head. 


92. Wild Sunflower. (P.) Flelianthus sp. 

We have in this State as far as I have noted fifteen species of 
the wild sunflower, at least one-half of which are taking upon them- 
selves the nature and characteristics of weeds. They grow in all 
kinds of soils and many appear to be quite aggressive. The cut 
at the beginning of this family will give an idea of the character of 
their flower. 

Wild sun flowers should be cut during their flowering season, 
and composted to guard against trouble from their multiplication. 


93. Wing-stem. Stick-weed. (P.) Actinomeris alterntfolia, 
(L), DC 
-ait branching weed with its stem and branches winged 
upon the angles, saw-toothed, feather- 
veined leaves, numerous yellow daisy-like 
flowers, and globes of winged seed, threat- 
ens to becomea fearful pest along our greater 
river bottoms. An average plant produces 
, 212 ball-like heads each having an average 
of forty seeds, giving a yield of 8,480 seeds 
to the plant. 

Mr. J. W. Miller, of Cabell, says of 
this weed: ‘‘Our worst weed here on good 
ground is the Stick Weed, which grows 
about 4 to 6 feet high, has yellow blossoms 
in Fall. It only grows in some parts of our 
county. When it gets a start, the ground 
has to be broken, or the weeds grubbed out. 
No stock will eat it. I have known pasture 
Wing-stem. land to be cut over for years without killing - 


or even thinning them out.” 
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This weed should be grubbed out and composted before the 
flowers have been opened, as the younger ones often mature their 
seed while Jater ones are blooming. This will probably account 
for the lack of success mentioned in the letter above. 


94. Wild Coreopsis. (P.) Coreopsis sp. 

Several species of these. plants, mostly quite similar to the 
last except that their flowers are more like those of the wild sun- 
flower, escape from open woods and shrubby hillsides to our drier 
pasture lands, where they threaten to become more or less obnoxi- 
ous to the farmer. If cut and dealt with as other trash according 
to the directions given on page 125 of Part 1 of this bulletin, they 
can not fail to be subdued. 


95. Stick-tights. Beggar’sTicks. Pitchforks. (A.) . 
Bidens frondosa, L. 

Who of our farmers are not acquainted with the small, flat, 
two-tined seeds of this miserable weed, that sticks to their cloth- 
ing and the hair of their animals in theearly autumn. Most moist 
spots of the farm annually yield millions of these seeds from plants 
whose flowers show plainly their allegiance to this family. These 
seeds, as well as others bearing these names, will be found  illus- 
trated in the plate explaining the chapter on Weeds Detrimental to 
Wool in Part 4 of this bulletin. 

Those spots on the farm yielding heavy growths of this 
species need under drainage to fit them for paying crops, and this 
measure will readily kill out the weed. 


96 Spanish Needles. (A.) Bidens bipinnata, L. 

Two particular characters distinguish this plant from the 
above: first, the leaves are finely divided into numerous portions; 
and second, the seeds have three to four long tines barbed down 
their sides. The true Spanish Needle (this species) grows also in 
dryer situations than the last often choosing even rocky soil. Asa 
weed, it is more of a pest to shepherds than the last, and more 
difficult to eradicate. The plants should be pulled up when noticed 
or, if existing in large numbers, should be cut down before they 
mature their seed. agit 

The only medical use I know of for this species is that of a 
decoction of the leaves for croup (142), and how effective this may 
be I am not prepared to say. 


+ ay. 


97- DocG’S FENNEL. MAY-WEED. (A)  Azthemis Cotula, De 
This common weed has become, since its introduction from 
nae yee naturalized throughout the cultivated regions 
of North America. Its particular choice 
of soil and location is roadsides and 
. along ‘the paths worn by cattle about 
the farm; though it often spreads into 
dry fields and pastures in general. It 
grows from 1 to 2 feet high, branches 
profusely, and bears numerous white 
daisy-like flowers the rays of which 
droop back toward the stem in age, ex- 
posing the button-like yellow center. 
This character, together with the finely 
divided yarrow-like leaves readily dis- 
tinguish it. Dog’s Fennel should meet 
with the same fate, as all of its family 
‘ by being cut and destroyed before its 

Dog’s Fennel. fruits are ripe. 

The plant when cut and cured until black, is readily eaten 
by cattle (65). In family medicine, it has been used much like its 
near relative chamomile for colds (258, 267) and colic (21, 181, 
154.) The blossoms are also used in decoction for flux, either alone 
(55, 9'7) or mixed with the leaves of the Smartweed (124.) The 
plant has been somewhat used for sore throat (224, 2'71,) and for 
diphtheria (131) though probably not the true type of that disease. 
The leaves, bruised and bound upon the places affected, are said to 
relieve the pain of neuralgia (98. ) 


98. Yarrow. (P.) Achillea Millefolium, L. 
This weed is growing to be very common in this State, where 
its flat- ane clusters of white or slightly pinkish flowers, and its 
; finely dissected leaves are becoming 
sexe. but too thoroughly known. It is some- 
: al what aromatic and too strongly bitter 
for our cattle to even nibble at it. It 
should be grubbed out in June and 
September before its seed are ripe. Its 
value as compost will be found on Page 
124 of Part 1, of this bulletin. 

The uses of this plant in domestic 
medicine depend mostly upon its as- 
tringent and tonic properties having 
been more or less curative in colds (66); 
croupy coughs (264); dysentery (112); 
dropsy (194) wasting haemorrhages 

y (88); and in nocturnal eneuresis of 
aoe: children (244. ) 
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99. OX-EYE DAISY. BULUL’S-EYE. , 
ra “SHERIFF PINK.” (P.) Chrysanthemum leucanthemum, L. 
This vile European pest is becoming but too well known 
_ throughout the United States. Its distinguishing characters are 
fully illustrated in the accompanying cut and need no further descrip- 
_ tion except that the flower heads are white with a deep yellow cen- 
ter. The ox-eye spreads, not only by seed, 
but like the Canada Thistle, by root as 
well; and could our West Virginia farmers once 
see the solid white meadow lands of the North 
, and East; where this plant has achieved almost 
“absolute supremacy, they would never passa 
single plant in this State until they had paused 
to destroy it. The gradual spread of this 
weed in West Virginia may be realized by ex- 
amining the tables appended to part 2, of this 
bulletin. Ox-eye is considered new in Hamp- 
shire (4, 71, 92); Pendleton (20, 268); Pres- 
ton (93); Upshur (84); Braxton, in 1887 
(146); Harrison (26, 95); Jackson (51); and 
Wood (89, 209) counties. My correspon- 
eects, Waiky. _dents in general, grant this weed the most 
_ prominent place among all those of the State. In some cases, it 
has escaped as a weed from flower gardens, where it is often culti- 
vated for bouquets like its sister the chrysanthemum; it is more 
_ often introduced, however, in baled hay, and in clover and hay seed. 
It has been introduced in some places as a fodder plant for 
sheep, though by close grazing they will exterminate it. This 
teaches a lesson of great value to our farmers, showing that sheep 
are the most valuable stock that can be grazed upon our lands, both 
as weed exterminators, and as highly profitable market animals. 
Correspondent (188) says: ‘‘I consider Ox-eyelgood food for cows, 
if cut when in full bloom and cured like hay.” 
Where this weed is abundant it is ofteh used to restore worn 
out lands that are too poor to produce a good crop of clover. Our 
~ analysis shows that the plant contains 2.12 per cent. nitrogen; 0.46 
* per cent. phosphoric acid ; and 2.88 per cent. potash. Its value is 
therefore high for this purpose; nevertheless cultivation of it as.a 
_ manurial substance would be a dangerous experiment, and entirely 
useless while we have so much burdock, poke, bitter dock, thistle, 
fox tail, golden rod, iron weed, rag weed, wild lettuce, and like 
trash to use for the same purpose from our fallow lands. All this 
in the face of correspondent (142), who says: ‘I think thefarmers 
-of thin land should cultivate ox-eye daisy as it improves the land 
better than clooer and will make a better crop and more food for all 
kinds of stock.” It may seem needless for me to add that this 
_ plant has proven itself too aggressive a weed to be introduced as a 
crop in any locality whatever. (See remarks on Weeds as Fodder 
_ for Stock, in part 2 of this bulletin.) 
Pref. Seymour of Wisconsin, in whose ideas I fully con- 
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cur, speaks. of this weed as follows: ‘‘To exterminate the 
Ox-eye Daisy from grass lands where it has got a_ hold 
is no small task, especially if it is generally diffused, unless 
there is a united effors on the part of all. A farmer finds 
little encouragement to clean it out from his own farm if he knows 
hundreds or thousands of seeds will be blown from his neighbor’s 
farm on the roadside after afew weeks. It should never be allowed 
to seed ; but keeping down the stems will not prevent the growth 
of the root leaves, and so the rocts and root stalks will be nour- 
ished and live on indefinitely. To kl it out in grasslands is very 
difficult, if not impossible. Annual plowing or regular cultivation 
for some crop for several years is recommended and ought to be 
effective ; but, unless the roadsides and fence corners are closely 
watched and cut over, all efforts will be thwarted by repeated 
seeding.” 

That quaint writer, Dr. Michener, in his Weed Extermina- 
tor, says: ‘‘Happily, this invader is sure to herald his approach, 
by deceitfully displaying a White Flag. Whilethis need not to 
deceive, it must warn of the danger, and should lead to prompt, 
and vigorous resistance. It is not sufficient that the White Flag- 
staff should be cut down, and the Flag trampled in the dust, the 
farmer must industriously apply the glove, the hoe, the scythe, the 
plow, and that with little advantage to himself; if he does not know 
and act in accordance with his knowledge, that the daisy ripens its 
seed while yet in bloom. In other words, it retains its white ray 
flowers long after the proper flowering season has passed ; and time 
allowed for maturing the seeds. With a knowledge of this fact, 
the plants must not be suffered to remain on the ground, even after 
cutting, but must be effectually destroyed.” 

There is no Botanist nor farmer in the Eastern United States 
to-day but would agree with me in saying that, in a State like ours 
where this weed is not yet so plentiful, no self-imposed task would 
meet with more worthy praise than alert and watchful care exer- 
cised in the removal of every spray and root of this most agressive 


weed that appears upon the soil. 


too. TANSY. (P.) Tanacetum vulgare, L, 

In numerous localities in the State, this well-known medic- 
inal plant with its finely cut dark green foliage and button-like 
yellow heads, has escaped to roadsides, fields and fence rows. It 
does not appear however, to be very aggressive, yet if not needed 
should be thoroughly rooted out and the spots watched and treated 
for several seasons until no trace of it is left. There is no telling 
what such weeds may do if left to flourish. 

Tansy has been used as a carminative tonic since the Middle 
Ages ; especially in convalescence from exhausting diseases, in dys- 
pepsia, jaundice and periodic fevers. A teais often made of the 
plant and drank while hot as an anodyne in extreme nervousness ; 
this preparation is also used as a diuretic in dropsy, and a diaphor- 
etic in fevers. The indiscriminate use of the oil of this plant by 
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women, as an emenagogue, should be discountenanced entirely, as 
it has proven to be of little use in this direction and numerous seri- 
ous and even fatal cases of poisoning have followed. 


tor. FRENCH WoRMWOOD. (P) Artemisia spe 
iis Along the Great Kanawha river, frem Charleston to its 
» mouth, thence northward to the center of Jackson county, a tall 
species of this genus has advanced with threatening persistence un- 
til, in some places, minature forestsof the herb have developed. It 
"is said to have been introduced by a French Physician, who brought 
the plants with him from France, and cultivated them in his garden 

here. I have never met with the plant during its flowering season, 
_and have not, on that account, been able to determine its species. 
. The name is common in the neighborhood in which it grows, and 
| with this alone to distinguish it, all farmers having it upon their 

lands or road sides should take measures to kill it out by grubbing 
"before its flowers are developed. 


102. Indian Plantain. (P) Cacalia sp. 
These tall plants are distinguished 
by their long stemmed leaves, pale 
above and white beneath, and their 
gees, whitish flowers, together with their tall, 
~\ erect growth, and shouldbe destroyed by 
4" erubbing whenever found, as they seem 
to grow annually more aggressive in 
their character. In just how much 
they will prove obnoxious is yet a ques- 
tion, but in this weed, if in no other, ‘‘a . 
stitch in time” should always be taken. © 
Should new weeds appear upon your 
farms, do not let them grow until you 
find out their characters or you will 
Indian Plantain, more often than otherwise have cause 

to regret your delay. Kill them before they fruit. 


103. Fire-weed. (A.) Erechthites hieracifolia, (L.), Raf. 

Just asthe other Fire-weed No. 55 ap- 
pears firstand most frequent in newly cleared 
land that has been burned”over, so also does 
this species, which as readily spreads to moist 
or dry soils thereafter. 

This fire-weed is a tall, coarse plant 
with large thin leaves, the lower ones trian- 
gular, and whitish flowers. It seldom be- 
comes a weed except in rich, moist fence 
rows, whence its unsightly presence should 
be removed with the help of the scythe be- 
fore the seeds ripen and float away in the air 
as most species of this family are able todo. 


Fire-weed. 
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104. BURDOCK. . (B.) Arctium Lappa, L. 


This is one of the very few weeds that even the most negli- | 


gent farmer is perforce compelled to remove from his land because 


of its peculiar habit of filling the houseyard and barnyard with its © 


immense growths, and because if he does not do so his cattle are 


apt to become moving masses of its adhesive burs. A woeful sight 


indeed is the poor cow, whose-tail hangs heavily downward—like 
that of the Mandarin’s Ass—with its weight of Burdock burs too 
heavy to longer prove a protector against the last flies of the season. 
The shepherd must remove the plants or lose his fleece; here com- 
pulsion provesaremedy. The weed is so rank that man, the jack- 
ass, and caterpillar are the only animals that will eat of it. Re- 
peated cutting below the crown of the root will rid the place of this 
most unsightly weed in. two or three seasons. The plants so cut 
should be greatly prized as compost as they contain 1.85 nitrogen 
and 3.07 per cent. potash, both valuable fertilizers. 

The young stems stripped of their bark may be eaten raw or 


boiled ; as a salad with oil or vinegar, or as greens. In Japan, itis | 
cultivated under the name of ‘“‘gobo,” and used much as we use © 


salsify. The root has met with extended use asa tenic (4, 145 
and blood purifier (7, 14, 26, 37, 42, 48, 49, 57, 66, 69. 78, 
74, 77, 85, 94, 111, 114, 109, 122. 131, 148, 149, 150, 160, 181, 
188, 195, 218, 217, 220, 225, 231, 232, 249, 261, 264). The 
seeds crushed and steeped form a decoction useful for stomach 
cramp and abdominal colic. The root has also been used for bil- 
_ liousness (145); for kidney troubles (100, 123); and for rheuma- 
tism (110). 


THE THISTLES. i 


There has been so much written to me by my correspondents 
showing their doubts as to their ability to distinguish the different 
thistles, that I have taken some pains to show our principal species 
so arranged that their characters may be compared and their dif- 
ferences noted. In these cuts the sizes of the head are all relative 
one to the other. It will be noticed that the heads of the Plume 
thistle are the largest, that its leaves are long. quite broad and reg- 
ularly scalloped and toothed; that the heads of the Boar thistle are 
smaller, that the leaves are very narrow and pointed, and that the 
stem is fully as prickly as the leaves; that the Virginia thistle has 
broad and but slightly scalloped leaves with few prickles, while the 
peculiar heads are still smaller than the last and not prickly at all 3 
that the Canada thistle has the smallest heads of all and that they 
are grouped in clusters, that the leaves are broad, numerously scal- 
loped and very prickly, while the stems are bare. 

There is one other thistle in the State called the Swamp this- 
tle, that has heads like those of the Virginia thistle, and leaves like 
the Plume thistle. This may be distinguished by its gummy adhe. 
sive heads. 

The heads of the Plume thistle average one and one-half 


~ 
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inches in diameter; those of the Boar thistle one inch ; those of the 
Virginia thistle three quarters of an inch ; while those of the Canada 
thistle measure‘only from one quarter to one-half inch. The Plume 
thistle grows from 1 to 2 feet high ; the Bull thistle from 2 to 4 feet ; 
| the Virginia thistle from 1 to 3 feet, and the Canada thistle about the 
- same. 


_ 105. Boar Thistle. Purple Thistle. (B.) 

; Cnicus dencablatis (L.) Willd, 
_ Thisi is out most common pasture thistle, characterized by its 
narrow green leaves, sweet purple flowers, 
and stems rendered very prickly by the 
continuances of the bases of the leaves 
cownthem. This species grows from two 
to four feet high and bears heads about 
an inch in diameter. It infests roadsides, 
meadows, and pasture lands from whence 


fe may be readily removed by cutting it 


off below the crown of the root. The 


nitrogen, and 5.53 potash, and will thus 
pay largely for the little trouble it takes to 
kill it, if properly composted after cutting. 
A tea of the root is recommended 
Bee Dhitie: e for rheumatism (88), and neuralgia (249). 


106. Virginia Thistle. (B). 


Baa) Virginianus (Michx.), Pursh. 


This thistle differs from the 
other three principally in its broad, 
slightly indented leaves, few prickles, 
and wooly stems. It grows from 
Virginia southward mostly in open 
woods and fields. 

It is hardly plentiful enough in 
this State to consider it much of a 
weed, being included in this list prin- 
cipally for comparison with the other 
forms described. 


Virginia Thistle. 


plant contains the large percentage of 2.44 ' 


— 
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107. Pasture Thistle. (B.) Cnicus odoratus (Muhi.), Di Jaserle 
stle much affected by young ladies, who make 
beautiful pompons of the freshly opened flow- 
ers by stripping off the outer green scales 
from the heads which allows them when dry 
to take the form of a soft downy ball. This 
species grows mostly in our glade regions, but 
* is also found on dry pasture !ands and fields 
in the northern and eastern parts of the State. 

The plant is very prickly, the heads are 
larger than in any other of our species, and 
amply furnished with good size prickles and 
large leafy bracts at the base, the leaves are 
very prickly, regularly scalloped, and the 
stem profusely branched. This species is 
readily exterminated by cutting off the whole 
plant before blooming, close below the crown 
Pasture Thistle. of the root. 


‘108. CANADA THISTLE. (B.) Cnicus arvensis (L.), Hoffm. 
This most execrable weed that has yet invaded the farms of 
our country, is not a native of Canada as might be supposed from 
its common name, but of Europe, where even as long ago as the 
time of Linnaeus, the first systematic Botanist of the world, it was 
‘iy considered ‘‘Vitium agrorum apud nos 
primarium est” (the greatest pest of our 
' fields.) The plant is slender, grows 1 to 3 
feet high; has exceedingly prickly leaves, 
bears a large number of small rose-purple 
flower heads in clusters at the summits of its 
stem and branches, and isthelightest colored 
of all the thistles. This thistle is one of 
those particularly aggressive weeds that 
have the power of reproducing themselves 
from the root as well as from the seed, and 
on that account as well as the extreme 
vitality of the roots itis very difficult to 
eradicate it when once it gains a footing. 


Canada Thistle. 


Its advent in this State was supposed to be brought about 
through the mediumship of baled hay brought in by federal troops 
during the war. Though this may. and probably does account for 
its presence _in some localities, yet from Mr.:McMurran’s letter 
quoted below, it will be seen that it was known in Jefferson county 
at least, as early as 1840. In the western Pan Handle, it un- 
doubtedly came by natural progression from south-western New 
York and western Pennsylvania. As to its distribution in the State, 
I have personally met with it in Jefferson, Randolph, Greenbrier, 
Brooke, Harrison and Monongalia counties; and have authentic 
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reports of its presence in Hancock, Ohio, Putnam, Lewis, Berke- 
ley, Kanawha, Tyler, Upshur, Wood, Ritchie, Fayette, Preston, 
Grant, Hardy, Cabell, Clay and Doddridge counties. 
To give our farmers some idea of what they will have to con- 
tend against if they do not now exert themselves to remove the com- 


paratively small number of plants found growing in the State, I will 


quote the remarks of a few people from the thousands, who have 
looked with awe and dismay upon large areas of this most trying of 
weeds, and have delved in almost despair to rid their lands of its 
presence. 

Prof. Seymour, of Wisconsir Experiment Station says: ‘‘The 
Canada thistle spreads locally by means of its running rootstocks. 
It may spread from a single plant and at length cover a whole field. 
In the heavy prairie soils of our Western States, it spreads more 
slowly than in the lighter, more sandy soils of the east, hence it is 
much less troublesome here. Cutting the rootstocks hastens the 
spreading, since it makes so many independent plants. Some of the 
‘pieces may be carried by the plow toa new place. Each piece 
grows with vigor, and thus for each break there is a new plant. 
Latent buds are forced into activity aud new stems and leaves are 
formed.” 

‘‘William Curtis, of London, gave the following:account of 
an oxperiment with Canada Thistle or Field Thistle, as it is called 
in England, a hundred yzars ago: ‘‘I planted ina garden a piece 
of the root of this thistle, about the size of a goose quill, and two 
inches long, with a small head of leaves, cut off from the main root 
as it was springing out of the ground. This was done on the first 
of April; by the 2nd of November following, this small piece had 
thrown out shoots several of which had extended themselves to the 
distance of eight feet. Some had even thrown up leaves five feet 
from the original root. Most of the shoots -were about six inches 
under ground. Others had penetrated to a depth of two and one 
half feet. The whole together, when dug up and washed from the 
earth, weighed four pounds. In the spring following it again made 
its appearance, on or about the'spot from whence the original piece 
was dug. There were between fifty and sixty young heads, which 
must have sprung from the original planting that had eluded the 
gardner’s search, though he was particularly careful in extracting 
them.” 

“To Mr. C. W. Palmer, of western New York,” says the New 
York Tribune, ‘‘Much of the needful and beneficent discipline of 
life came in the common form of Canada Thistle in clover seed. 
Thus his farm became stocked thirty years since, with the worst of 
weeds. He tried many ways to get rid of them—mowing, hoeing, 
salting, etc.—but the plague multiplied until he had ‘thistles in 
-wheat, thistles in oats, thistles in corn, thistles in grass, thistles in 
everything raised.’ But now his hundred acres of land, that ‘five 
years ago was a complete mat of them?’ is wholly clear, the result of 
treatment carried on as tollows: Plow the ground in June, drag 
twice in July and then gang-plough three times during August two 
or three inches deep, harrowing the ground every time. I plough 
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with a spring-tooth harrow, any tool that will cut off the tops the 


first, second and fourth weeks in August certainly uses them up here | 


completely. No half way work will kill them. The tops must be 
cut off three times in August. A wet season is just as good asa 
dry one ; only do it and do it well.” ‘ ; 

Mr. J. C Plumb, of Wisconsin, had a little experience with 
this weed which was brought to him with a package of eastern 
trees; he says: ‘‘We carefully cut, hoed and ploughed them for 
the next two years, a process which we found increased them from 
a square yard to a square rod. We then proceeded to clean off 
every tree and bush from the infested ground, and gave orders to 
every man and boy to watch that spot and not let a living plant 
show above ground. This was done so effectually, by looking it 
over once or twice a week the first summer, that only a trace of the 
plant was visible the next year, and before midsummer even they 
were utterly.destroyed, never to reappear. Such, and such only, 
can we recommend as specific treatment for this pest of the farm.” 

Many. of our own Agriculturists in this State have tried their 
hand and patience already in subdueing this weed, with what suc- 
cess the following letters will show: Mr. Joseph McMurran, of 
Shepherdstown, says: ‘‘The Canada Thistle can be found in this 
vicinity in great abundance, and delights in a moist, low, marly 
soil. It is next to impossible to eradicate it when it once getsa 
good hold. as I can testify to my sorrow. I have been familiar 
with it ever since my boyhood. The first I remember of the thistle 
was in 1840 when my father bought some Timothy seed in George- 
town and sowed it in a meadow along a stream running throtigh his 
farm. The next year he had as fine a crop of Canada Thistle as 
was ever seen. Every effort was made to exterminate it, but in 
vain. It isthere yet, and from its seed, it is probable that it spread 
over this region.” 

Mr. J. C. Miller, of Wellsburg, says: ‘‘We have here on 
our farm a patch of Canada Thistles about six years old. In the 
first place it contained probably from 400 to 500 stocks. We have 
been fighting it by digging it up and burning it every season, but 
still it continues to spread although we have never allowed it to go 
to seed. It has spread diligently from the root and can now be 
found from 75 to 100 yards from the original patch.” 

Mr. James W. Benner, of Leetown, says: ‘I have had a 
patch of Canada Thistle on my farm which I first noticed in 1874 as 
a small area not more than 3 ft. square. It has been spreading 
since then until it now covers about one sixteenth of an acre. I am 
salting it with a sack of ground alum salt and placing the land in 
clover. I shall plough under and sow in wheat this fall, hoping 
to thus get_rid of the thistle.” We shall look anxiously for the re- 
sults of this treatment fearful that it will meet with no success. 

J could quote from hundreds who have given their experi- 
ence with this weed to the public, and could even give my own 
painful and extended trials with it, but that in the small space 
at my command in this bulletin, | have already given a good idea 
both of the plant and the best methods of attacking it; and will 
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_ conclude by saying that, were it not that Nature tends in two ways 
te thwart its growth, agriculture would speedily become the most 
laborious and least possible means of gaining a livelihood; and I. 
could almost imagine that international famine would be the natural 

| result of its rapidly spreading growth. These two controlling 

forces of Nature are: First, that the thistle is given a two-formed 
existence, in that some plants produce good seed and others never 

| can; second, that she has given it a preference for a heavy soil in 

which its eradication by man.is most readily accomplished. 

What emblem to commemorate the fall of Adam, the first 

Agriculturalist, could be more significant and appropiate than the | 

Canada Thistle? 


109. False Dandelion. (7.) Krigiaamplexicaulis (Michx.) Nutt. 
| This is one of those wood-land plants that no one would have 
| stopped to consider might have become a weed. It has generally 

q kept close to its shaded haunts and 
moist banks, not venturing to spread into 
opens; yet along the river bottoms of the 
Little Kanawha, in Wood county, it is 
now becoming a weed in meadws and on 
pasture lands, scoring a point in aggres- 
siveness that could hardly before have 
been credited to it. Its characters are: 
a bright yellow dandelion-like head on a 
long erect nearly naked flower stem, 
surrounded by several buds on shorter 
branches, and having a cluster of thin, 
almost entire leaves at the base.- 

GZ, This weed is not yet persistent enough 
False Dandelion, in its new haunts, to withstand the hoe, 
which should be applied ceaselessly, whenever the plant is met 
with, to guard against its further development as a weed. 


110. CHICCORY. (/.) Cichortum Intybus, L, 
The Arabians not only initiated us inthe use of a decoction of the 
fragrant and stimulating coffee bean as a beverage, but gave us 
its chief adulterant—the roasted root of this brilliantly blue 
astor-like plant—as well; which, being cultivated 
in various places for this purpose, has spread as a 
weed in many localities. Chiccory has a coarse, 
greatly branched growth from a deep root; beau- 
titul double sky-blue flowers; and oblong, partly 
clasping, sharply cut, pointed leaves. As a weed 
in this State, I have met the plant only along the 
pike from Martinsburg to Shepherdstown. It 
should be prevented from spreading by the dili- 
gent use of the mattock yearly, before the flower- 
ing season, until it is eradicated. 
)  Asregards the use of chiccory, Dickens, the 
Zz Wa English novelist, says in his ‘‘Household Words”: 
a <The great demand for chiccory has led to its very 
ld extensive cultivation in this country. * * * 
The bleached leaves are sometimes used as a sub- 


Chiccory. 
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stitute for endive, and are commonly sold as an early salad in the 
Netherlands. The roots, after being taken up and packed in sand 
in a dark cellar, with their crowns exposed, will push out shoots 
and provide through the winter a very delicate blanched salad. 
When chiccory is to be used for coffee, the roots are partly dried, cut 
into thin slices, roasted and ground. It has not, of course, the true 
‘coffee flavor, but it makes a rich and wholesome vegetable infusion 
of a dark color, with a bitterish, sweet taste, which would probably 
be preferred by a rude palate to the comparatively thin and weak, 
and at the same time not very palatable infusion of pure coffee of 
the second and third quality. By the combination of a little chic- 
cory with coffee, the flavor of the coffee is not destroyed, but there 
is added to the infusion a richness of flavor and a depth of colora 
body which renders it to many people much more welcome as a bev- 
erage than pure coffee purchased at the same price.” In times of 
scarcity chiccory certainly would make a better snbstitute than 
many other substances used, as, for instance, during the war of the 
Rebellion, beans, peas, rye, sweet potatoes, corn, cotton seed, pea- 
nuts, etc., were utilized. 


111. DANDELION. (P.) Taraxacum officinale. Web. 

There are so many much more unsightly and obnoxious 
weeds than this, that, with the.exception of its destructive effects 
upon the appearance of village lawns and. public parks, it is very 
little considered. This is one of the many plants of this family that 
Nature has exceptionally supplied with means of carrying its seed 
into new localities. Each head of fruits produces from 77 to 407 
seeds, with the average—of one hundred counted—of 249; and each 
seed is provided with a feathery sail by which is sustained in mov- 
ing air for long periods, whence it is finally dropped seed downward 
to the soil. The root is very tenacious of life rendering eradica- 
tion of the plant well-nigh impossible in grass lands where cultiva- 
tion is out of the question. Should, however, the plant become 
too numerous, then thorough cultivation for successive cropsis the 
only measure that will rid the soil of it. 

The leaves in early spring are much used asa pot herb and 
as such are very palatable. The leaves are eaten raw or cooked, 
by the Digger and Apache Indians who value them so highty that 
they scour the country for many days journey in search of sufficient 
to appease their appetite. So great is their love for the plant, that 
the quantity consumed by a single individual exceeds belief, In 
many parts of Europe, especially in Germany, the dried roots are 
roasted and substituted for coffee by the poorer inhabitants, who 
find that aninfusion prepared in this waycan hardly be distinguished 
from that of the coffee berry. Medicinally, in this State, the root 
is used in liver troubles (25, 188); as a blood purifier (11); and as 
a diuretic in kidney affections (21, 108, 104, 111, 124, 181). 
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112. SKELETON-WEED. NAKED WEED. 
_ HoG-BITE. DEVIL’s GRAss. (P.) Chondrilla juncea, L. 

This Old World weed is very little known in the United 
States except along the northern borders of our State, whence it 

: extends into Virginia and Maryland. Although 
the distinction of growing this plant belongs 
almost wholly to us, we do not particularly pride 
ourselves in it as a production of our soil. 

The common names of this plant as given 
: by my correspondents more or less characterize 

eis nature. It grows so rush-like, erect, and 

| nearly destitute of leaves, that a clump of it has 
an appearance of striking nakedness not to be 
noticed in any other plant of our filds. This char- 
acter, together with the prickly appearance of 
the stem near the root, and the copious milk that . 
exudes from the stems when wounded, strikes 
one with the oddity of this plant, thus inviting 
questions by farmers as to its name and nature. 

Skeleton Weed. Its naked stems clothed only with a few small, 
close growing, yellewing flowers, are principally found in Monon- 
galia, Preston, Marion, Mineral, Hampshire, Berkeley and Jeffer- 
son counties, though one ebserver reports it as a new weed in Sum- 
mers (80). A sufficiently wide distribution to warn us of its ag- 
gressive character. 

The following notes from our observers will give further in- 
sight into the character of this plant: ‘‘Though a new weed to me 
and only commencing to scatter in this neighborhood, | find that the 
skeleton-weed is an old inhabitant here. I think that it will be 
hard to conquer,as its deep roots are very brittle and thus difficult to 
extract from the ground” (119). ‘‘The naked weed is gaining on our 
farms and proves difficult to eradicate” (274). ‘A very troukl2- 
some weed has made its appearance here (Monongalia) within the 
last three or four years, which I think promises to be the worst pest 
we have ever had” (10). A sample of the weed mentioned by this 
correspondent proved it to belong to this species. 

For the eradication of this pest summer fallowing with fre- 
quent plowing and harrowing, succeeded by a hoedcrop, will prob- 
ably prove efficient At the same time, the greatest care should be 
taken to rid roadsides and waste places of this plant by the deter- 
mined use of the mattock before its seeds are ripe. 


113. Wild Lettuce. Horse-weed. 
“Devils Iron-weed.” ‘Devil’s Weed.” (A. or B.) 
Lactuca Canadensis, L. 


Growing particularly in fence rows but in fields, meadows, 
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waste places and along roadsides as well, this plant becomes one of 


our most conspicuous weeds; especially 


erect growth; its lettuce-like top; and its 
wide distribution. It is considered, and 
justly, a bad weed wherever found, and, 
notwithstanding the fondness that horses 
and cattle often exhibit for it (172, 118), 
its aggressiveness is looked upon with 
dread by most of our farmers. 


parts of the farm, and is a great robber 
of the soil. The several species being 
mostly annual or biennial should, and 
, will, yield to the scythe if persistently 
® applied just before the flowers open. If 
cut too soon, a second crop will cause 
the work to be done over again. After cutting the plants should be 
carefully composted as they are very valuable as a manure, yielding 
a large quantity of nitrogen and potash. 
~The milky juice of these species is rich in a substance anala- 
gous to opium, which has been pointed out as a probable substitute 
for the commercial product. Although narcotic, this substance 
hardly deserves a tithe of the reputation held for it by some 
medical writers. 


114. SOW-THISTLE. (A) Sonchus oleraceus, L. 


A weed of our gardens, fields and 
waste places somewhat resembling in the 
\ character of its flowers the last species. It 
has, however, broader leaves which are 
less deeply incised and. which partly clasp 
the stem by ear-like projections of the base; 
larger flowers, and a general color some- 
, what resembling that of the cabbage. ~ 

This weed issomewhat new on most 
of our lands, and should be kept from 
spreading by careful watchfulness and cut- 
ting the plants before the flowers expand. 


De : 
Sow Thistle 


BELLFLOWER FAMILY. 


ais. Lobelia. Indian Tobacco. Wild Ipecac. (A. or B.) 
Lobelia inflata. L. 

This well-known medicinal herb of low branching growth 

with small blue flowers, and comparatively large inflated papery 
pods filled with minute blackish seeds, is almost a universal autumn 


so on account of its tall, very leafy and - 


It is mostly found on the richest | 
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weed of our grass lands and road-sides. On newly cleared un- 


ploughed lands, sown to grass, it springs up luxuriantly (273) and 
particularly enjoys hillsides and fallows. The only method by 


__ which it can be eradicated is late summer fallowing with frequent 


use of the harrow, as set forth in part 4 of this bulletin. 

This plant has been suspected of causing slobbering of 
horses, which it would certainly do did they eat of it, as it is very 
acrid and poisonous, especially in a frésh state. Some of our 
farmers believe that it actually kills many horse and cattle (278.) 

In domestic and medical practice, the emetic properties of 
this plant have been well known since our first acquaintance with 


_the American Indians, who used the plant for that and other pur- 


poses. Invery small doses, it is used to check vomiting (184) ac- 
cording to a well known principle of medical practice. 

Lobelia has been recommended and used, in Botanic practice 
particularly, either alone or compounded with other drugs for almost | 


every disease known, and has proven curative in some cases, pallia- 


tive in more, useless in many, and a deadly poison in more cases 
than one. Its action is, as in all narcotics, principally upon the 


_ brain, thus making it anything but a desirable emetic. From the 
~ power it exhibits to relax the whole system, it has been found very 
- valuable in spams, lock-jaw, croup, whooping-cougb, and even hy- 
_drophobia. Samuel Thompson claims to have discovered the vir- 


tues of the plant, though without doubt his first ideas upon it were 


_ gathered from the Indians. 


EBONY FAMILY. ° 


116. Persimmon. Date-plum. (P.) Dvéospyros Virginiana, L. 
The persimmon is a very common and well-known tree in 


_ this State, and highly valued by some for its sweet fruits, which, 


though exceedingly astringent before being thoroughly frosted be- 
come pleasant and edible thereafter. In old fields and pastures, it 
often becomes quite troublesome from seeding in and sprouting 
where its presence is not desired. Fields in which this species and 
its associates become a nuisance sheuld be cultivated and planted 
in successive crops as well as thoroughly fertilized. 

Like many other plants and fruits containing much tannin, 
the fruit or bark of this tree is often used as an astringent in hem- 
orrhages, and in catarrhal troubles of the upper air passages, and 
bowels. 


MILK-WEED FAMILY. 


117. “Rheumatism Weed.” Indian Hemp. 
Dog’s Bane. (P.) Apocynum androsaemifolium. L. 
This plant, known by its widely spreading habit, its reddish 


stems, small, pink flowers, milky juice, and peculiar curved cylin- 
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drical pods growing in pairs and gen- 
erally cohering by their tips; is a very 
common weed in meadows, pastures. 
and old fields. As its seeds are of the 
parachute type, the plant should be 
grubbed out of such lands before its 
fruiting season, and composted with 
other refuse. 

In domestic medicine, as well 
asin medical practice, this weed has 
gained considerable reputation when 
- used in fresh decoction as a remedy 
for dropsy (222). Its useas a remedy 
in rheumatism is very extended in this 
State, either fresh (42, 148, 182), or 
preserved in whisky (48). It has also 
proved itself a good general tonic (59, 6O), especially for dyspeptics 
(200), or where the liver is deranged (73), and constipation (201) 
results. It has also met with some use as a blood purifier (114); 
and a remedy for bronchial affections (236) and weak lungs (236, 
266). 


Indian Hemyp° 


118. Pleurisy-Root. (P.) Asclepias tuberosa, L. 

This is one of the most striking of our Eastern and Central 
meadow and hillside weeds, its bunches of flame colored flowers. 
being very conspicuous and noticeable. The flowers bear a strong 
resemblance in shape to those ef the next species; the leaves are, 
however, longer and narrower, as well as much more curled on the 
edges; the whole plant is roughish hairy; and the resulting pods 
hoary and erect, whilethe milky juice so prominent in the next spe- 
cies is entirely absent in this. This weed prefers a sandy soil, but 
takes kindly to our dry pastures and meadow lands as well, whence 
it should be grubbed ’ere the pods ripen their downy seeds and 
scatter them to the wind. 

Pleurisy-root gains its name from its use as a remedy for bad 
colds and lung complaints (239.) ‘From the successful employ- 
ment of the pleurisy-root for twenty-five years,” says Dr. Benjamin 
Parker, ‘‘I have imbibed such confidence that I consider it to pos- 
sess the peculiar and almost specific quality of acting on the organs. 
of respiration, powerfully promoting suppressed expectoration, and 
thereby relieving the breathing of pleuritic patients in the most ad- 
vanced stage of the disease; also in pneumonic fevers, recent colds,. 

catarrhs, and diseases of the breast in general.” 
3s 


119. Milk-weed. Silk-weed. ‘‘Wild Cotton.” (P.) 
Asclepias Syriaca, L. 
A common plant of our road-sides, pasture lands and meadows; 
is distinguished by its stout, milky stem, thick, light greenleaves, andi 
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large, warty pods, with flatish tufted | 
seeds. The milk-weed grows preferably 
in sandy soils, but like last species, does 
2, not scorn to grow upon our thimnest soils 
:and hardest clays; from which it should 
x be cut twice every season to guard against 
spreading its seeds; this treatment will 
also tend to kill the roots in due season. 

Economically, the young sprouts 
form a delicious pot herb in early Spring, 
one that I personally much prefer to as- 
paragus when cooked in a similar manner. 
The seeds form a soft and pleasant filling 
for beds and pillows in lieu of feathers 
(142.) In an old number of Tilloch’s 
magazine, a memoir on the cultivation of 
this plant states its economic use in an early day: ‘Its chief uses 
were for beds, cloth, hats and paper. It was found that from eight 
to nine pounds of the coma of the seeds occupied a space of from 
five to six cubic feet, and were sufficient for a bed, coverlet, and 
pillows. The shortness of the fibre prevented it from being spun 
and woven alone; it, however, was mixed with flax, wool, etc., in 
certain stuffs to advantage. Hats made with it were very light and 
soft. The stalks afforded paper in every respect resembling that 
obtained from rags. The plant is easily propagated by seedsor 
ships. A plantatien containing thirty thousand plants yielded from 
six to eight hundred pounds of coma.” 

The juice when applied to the skin forms a tough, adhesive 
pellicle; this has led to its use by the laity as a covering for ulcers 
and recent wounds to promote their healing; this milky juice is also 
stated to be an excellent curative application to parts afflicted by 
contact with the poison ivy (65). The plant has met with some 
use as a tonic in derangements of the stomach and liver, as well as 
a blood purifier (178); also as a remedy in simple fever (267); ‘and 
as an astringent (169) and emmenagogue (154). 


Milk-Weed. 


GENTIAN FAMILY. 


120. Centaury. Pink Bloom. (A? or B.) Sabbatia angularis 
(L.), Pursh. 

This plant with its 4-angled and winged stem; its egg-shaped 
partly clasping leaves; and its large cymes of rose-pink flowers at 
the summit of the stem and branches, is one of our most beautiful 
flowering species; that in our rich bottom lands and glady meadows 
shows quite a tendency to become a pernicious weed. It should be 
gathered yearly by the children to form bouquets for household 
ornament, thus preventing the plants from going to seed. : 

The roots make a deservedly pepular bitter tonic, similar in 
action to the Southern Colombo. 
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121. Wild Sweet William. (P.) Phlox maculata, L. 
Along the drainage ditches and other moist, rich spots of our 
farms, the tall, purple-spotted stems of this species surmounted by 
its pink-purple, sweet-william-like flowers form conspicuous masses 
of bright color, This plant shows some tendency, at least in Wirt 
and Gilmer counties to spread into the meadow lands, and for 
this reason should be watched and gathered for the compost 
heap, with the other trash of such places. 
| 


COMFREY FAMILY. 


122. STICK-SEED. DoG-BUR. WOOL-MATT. (B.) Cynoglossum sp. 

This family of plants produces a number of species whose 

seeds or fruits are provided with hooks or prickles by which they 

ay cling to the fur, fleece or hair of animals, and 

are thus facilitated in their distribution. Prom- 

inent among these is the species under consid- 

eration, and another closely related form known 
as Wild Comfrey (C. Virginicum). 

The stock-seed illustrated here and in 
the plate accompanying the chapter on Weeds 
Injuricus to Wool, is a softly-hairy leafy and 
bushy branching plant, with reddish or purple- 
brown flowers, bearing later in the season flat- 
ish nutlets armed with short rough spines. It 
is found along the roadsides, waste places and 
in pastures. This weed is particularly obnox- 
ious, on account of the seeds becoming matted 

Deehur. in the fleece of sheep and in the manes and tails 
of horses, and should be eradicated by means of the mattock before 
its fruits develop. 

The plant is used in domestic practice much like Comfrey,as 
an application to sprains (19), and as a demulcent in lung troubles 
(29). It is also said to aid parturition in cows (160). 


Ay 


123. Beggar’s Lice. Stick-seed. (A. or B.) Lappula Virginica 
(Pluck.), Greene. 

A rough, hairy, greyish herb with small blue flowers, narrow 

leaves and seeds bearing a double row of ‘anchor-like prickles on 
the margins. This weed has become rather common in some lo- 
calities where its nutlets speedily become a nuisance to shepherds 
and stockmen. It should be carefully grubbed out wherever met. 


oe a 
~ 
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- 124. STONE-SEED. 


af 


CoRN GROMWELL. Puccoon. (A. or B.) 
‘ oF re) Me Lithospermum sp. 
: we, ’ This worthless, rough, hairy weed of 
We" our cultivated fields, with its red roots, erect 

=<, stem, lance-shaped leaves, pale or greenish 
yellow flowers, and stone-like seeds; is as 
yet not particularly common in our State. 
To guard against its more extended pres- 
ence, it should be handpulled before the 
fruits are ripe. Should a field be particu- 
larly infested with it, summer fallowing with 
persistent use of the harrow during August 
should completely rout it. 


Stone-seed. 

125. BLUE THISTLE. BLUE-WEED. BLUE STEM. (B.) Echium 
M Vulgare, L. 
if: Of all the weeds of this State, none is in more complete pos- 
session of the unused fields of its principal locality than this miser- 
~ able and unsightly foreigner. ‘I have seen fields in Jefferson county 
so ,blue with it that at a little distance they appeared as if covered 
with a fabric of that color. This condition also existed in that lo- 
cality certainly as far back as 1841, for Prof. Asa Gray then wrote 
as follows in his account ofa trip upthe Valley of Virginia: ‘‘Krom 
the moment we entered the valley, we observed such immense 
quantities of Echium vulgare, that we were no longer surprised at 
the doubt expressed by Pursh whether it were really an introduced 
plant. This, ‘vile foreign weed,’ as Dr. Darlington, agriculturally 
speaking, terms this showy plant, is occasionally seen along the 
road-side in the Northern States; but here, for the distance of more 
than a hundred miles, it has taken complete possession, even in 
many cultivated fields, especially where the limestone approaches 
the surface, presenting a broad expanse of brilliant blue. It is sur- 
prising that the farmers should allow a biennial like this so com- 

pletely to overrun the land.” 
el evel A short description added to the ilus- 
tration here given may be needed by farmers 
who live outside of the valley counties. Its 
#, flowers are deep blue, with buds varying from 
' deep pink to purple upon the same plant; the 
hairs of the plant are stiff and stinging, requir- 
ing the use of gloves in handling it. Itis an 
® abundant seeder and bears flowers from early 
summer until the frosts of autumn. Blue 
Thistle makes an abundant and luxuriant 
_growth, and will crowd out crops of oats 
- or even of buckwheat. Outside of the valley 
. counties, I have noticed this species in Ran- 
~- dolph, Morgan, Mineral, Fayette, Kanawha, 
Greenbrier and Summers counties; and have 
authorative reports of its presence in Grant, 


Blue Thistle. 
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| bunker, Pendietoa, Pocahontas, Mercer, McDowell, Lewis, Bar- 
-bour, Webster, Doddridge, Wetzel, Marshall Roane, Taylor, and 
Clay counties. 

Where the plants are few, they should be pulled from ‘nee 
soil when wet and before the flowers have matured, and composted 
or burned. Too much time can not be spent in this work whether 
upon your own farm or the roadsides of your neighborhood. 

The only reported medical use of this plant is that of the 
root in dropsy (222). 

Where fields are given upto this weed, they should be deep- 
ly plowed and summer fallowed for one season, then sown to a hoed 
crop for at least one season thereafter. 


MORNING GLORY FAMILY. 


126. WILD MORNING GLORY. (A) /fomoca purpurea (L.), Lam. 

This beautiful climber so often cultivated asa lattice and porch 
covering, has become a pestilential weed in many of cur western 
and southern counties; where it infests cornflelds and crops of all 
kinds with its tangle of stems and branches. I have seen fields of 
corn in these districts so matted with its growth that it was difficult 
to distinguish even a leaf of the crop among those of the weed. ‘It 
is not so prevalent on hill farms; but on the river and creek bot- 
toms, it is the farmers worst foe” (31). 

When the plants are present but not yet too common, they 
should be cut down as soon as detected to prevent their flowering; 
if left until then, it may be too late, as the fruits are rapidly formed 
those of the earlier flowers being ripe while the floral succession is 
advancing. Lands infested with the weed must be summer fallow- 
ed with repeated harrowing until all starting vegetation is entirely 
scratched from the soil. 


127. Wild Sweet Potato. (P) Ipomoea pandurata (L.), Meyer. 
This weed is sometimes called ‘‘Man-of-the-earth” on ac- 

count of the huge size of its root, which often grows nearly as large 
asa man’s thigh. This herb has heart-shaped 
pointed leaves, twining or trailing stems, and 
large white morning glory-like flowers with purple 
in the tube. Wherever this plant grows, it is con- 
sidered to be an obnoxious weed and one hard to 
exterminate on account of its deeply buried roots. 
*, In our heavier soils, however, it is much more 
A readily dealt with than in the sandy or gravely 
#soils of some sections. Thorough cultivation for 
‘4g two or three seasons is generally sufficient in the 

iieg first instance; but in the second it is almost im- 


"\ 
Wild Sweet Potato 
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_ 128, CLOVER DopDER. (A) Cuscuta Trifolii, Weihe. 


A parasitic plant without roots or leaves, with yellow wire- 


=. 
like stems, and globular clusters of white tubular flowers. 


Only one report of this dreaded parasite 
so detrimental to clover fields has come to me 
in this State; that from Greenbrier county 
(210) where it was probably imported in 
clover seed from England, as this plant isa 
native of Europe and generally brought to 
this country in that manner. 

Of this plant Mr. Coville says, in the 
Report of the Secretary of Agriculture, U. 
S. 1890: ‘‘The dodder seeds germinate in the 
ground, sending up slender leafless stems, 
which twine about the clover and obtain nour- 
3 ishment from it through the disks that are 

- soon developed. The lower part of the stem 

- then dies and connection with the ground is 

paover Dodder. lost. The yellow threads continue to devel- 

op rapidly until a circular patch of clover is covered by it, and the 

host becomes so weakened by the loss of its sap that it finally 
turns brown, dies and rots. 

The remedy is first to’ obtain a pure quality of clover seed. 
Dodder seeds are similar to those of clover, but of smaller size and 
capable of separation by screening. If a meadow is but slightly 
infested, each patch containing the parasite should be mowed and 
destroyed as soon as seen, and if no plants are allowed to seed, 
the clover will be saved. When, however, a meadow is thoroughly 
sprinkled with dodder, the whole must be plowed and other crops 
planted for a few years, when all the dodder seeds will have germi- 
nated and died. Under no circumstances should an infested crop 
be saved for seed.” y 


129. Dodder. (A.) Cuscuta Gronovit, Willd. 

This peculiar parasitic plant that twines about weeds and 
low herbage in damp places, may be said to resemble a tangled 
skein of orange red yarn. Should this plant (which, rather than a 
weed, is often an enemy of them) attack crops, the drainage proper 
to reclaim and render the lands upon which it is found more pro- 
ductive, would doubtless prevent its reappearance. 


POTATO AND TOMATO FAMILY. 


This family of mostly narcotic poisonous plants, such as hen- 
bane, tobacco, and belladonna; also furnishes us with some of our 
most useful vegetables: the potato, tomato and egg plant. 


130. Nightshade. Bitter Sweet. (P.) Solanum Dulcamara, L. 
This common dooryard and garden weed that often escapes 
to ditches, moist banks, and fertile fields is characterized’ by its 
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dark green arrowhead-shaped leaves and small blue flowers like — 


those of the potato. Its fruit is a red, oval berry, very attractive to 
the eyes of children who are often tempted toeat them. The plant 
is sometimes known as ‘‘Deadly Nightshade,” on the supposition 
‘that it is poisonous, which is probably true in some cases at least, 
as the following case of poisoning—reported in the Lancet—was, 
undoubtedly from eating the berries of this species: A boy aged 4 
ate of the berries, suffering no inconvenience until eleven hours 
thereafter, when he was attacked with purging and convulsions, 
followed by insensibility and death in about twenty-four hours. This 
should be sufficient to warn us that it is best to keep all trash from 
our farms by allowing no weed whatever to grow and ripen its fruit. 

The leaves warmed in cream make an excellent curative ap- 
plication for poisoning by the poison vine. 


131. Common Nightshade (A.) - Solanum nigrum, L. 
This species differs from the last in having no ear-like lobes 

to its pointed egz-shaped and insect perforated leaves, and in its black- 
ish berries. Itis more poisonous than the last, as attested by the nu- 
merous fatal cases placed on record in various medical publications. 
In all these cases horrible convulsions continued until death re- 


lieved the sufferers. The tomato-like flowers and pendant egg- - 


shaped berries should serve to distinguish these two species, which 
should never be allowed to go to fruit upon the farm. 


132. Sand Brier. Horse-nettle. ‘‘Radical.” (P.) 
Solanum carolinense, L 
This exceedingly pernicious weed is rapidly spreading 
throughout the State; apparently from the West and South-west 
ae portions, eastward and northward. It is char- 
q acterized by its deeprunning roots; straggling, 
AS". YF branching, half shrubby growth; its stems, 
branches and leaves thickly armed with sharp, 
(oa stout, yellow thorns; blueish-white or blue po- 
tato-like flawers, and greenish-y2!low globu- 

lar berries filled with pulp and seeds. 

I have met with this weed all along the Ohio 
River bottoms, and the lands bordering the 
rivers and streams flowing into it; beyond this, 
. its most plentiful territory, I have met it in 
fgg Calhoun, Wirt, Gilmer, Randolph, Webster, 

Nicholas, Greenbrier, Summers, Monroe, Fay- 

ette, Kanawha, Monongalia and Jefferson coun- 

ties; and have authentic reparts of its presence 

in every other county in the State. It is con- 
sidered anew pest in localities in Greenbrier, (228), Upshur in 
1888, (238), Barbour (56, 122); Harrison, in 1889, (275), along 
the railroad tracks (90); Brooke (193), and in Doddridge (168) 
counties. 


Sand Briar. 
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Although this weed prefers a sandy soil, and in such devel- 
ops its greatest vigor, still there is no soil in the State in which it 
will not grow and thrive. It is so tenacious of life that it becomes 
almost impossible to get rid of it when it is once fully introduced 
in any given locality. I have met with it in such dense patches in 
pasture lands that cattle would not browse around it or pass through 


_ its formidable growth. In places where it is allowed to gain a good 


footing, it monopolizes the soil, and spreads its roots far and wide. 

A special warning against this weed seems necessary, and _ 
were weed laws ever operative an especially stringent one should 
be enacted against this species; but as they are not, then let every 
farmer who sees this plant upon his land or roadside be a law unto 
himself and use kis mattock skillfully; let him fight it as he would 
Satan and with as much courage and determination, for if he allows 
it to get the upper hand of him, woe be it unto his peace in the fu- 
ture. One of my correspondents says: that cutting three times a. 
year will keep the weed under and prevent its spreading; but that 
one cutting has no material effect upon its growth or advancement. 
Where it is uncommon, each plant should be carefully dug up,and, 
if in fruit, burned. When it is prevalent, do not delay, but begin 
a rigorous course of summer fallowing; plow deeply as soon as pos- 
sible in June, and harrow at least once every ten days until Septem- 
ber; repeating this another season if necessary. If not, plant to a 
three year’ succession of hoed crops ’ere you attempt to re-sod the 
the land for pasttrage. This may seem a laborious and costly 
measure, but its results will amply pay, especially if the land is 
properly dressed with plaster and wellrotted manure ’ere it is finally 
sown to grass. 


133. Ground-cherry. (A. & P.) Physalis sp. 

Our sandy roadsides and garden spots serve as good grounds 
in which several species grow and increase. They are generally 
characterized by their tomato-like growth and flowers; and their 2- 
celled red, yellow, orange, or greenish berries enclosed in an in- 
flated ‘‘hull” or ‘‘pod,” which is really the enlarged calyx of the 
flower. How pernicious these weeds may become is not yet known; 
it is therefore best to clear them gll out before the fruits are ma- 
tured. 

The berries are claimed to be edible, but any such use of 
them is unnecessary, and might prove to,bear illeffects. The plants 
are all diuretic and may prove efficient in some forms of kidney 
troubles. 


134. APPLE-OF-PERU (A.) icandra physaloides, (L.), Gaertn. 
This plant bears considerable resemblance to some species of 
the last, but differs in the nearly entire border of the blue flowers, 
and in its 3-5-celled dry berry. Itis aweed of gardens and waste 
places from whence it should be cut and removed before fruiting. 


\ 
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135. JIMSON-WEED. JAMESTOWN-WEED. ; 
THORN APPLE. (A.) Datura Stramonium, and tatula, L. 

Who is not acquainted with the rank odorous growth of this 
common weed, with its funnel shaped flowers and thorny, egg- 
shaped pods! It is a prominent weed of 
waste grounds about dwellings, a character 
that plainly evidences the ease with which 
it can be exterminated by cultivation or cut- 
ating before the seeds are ripe. 

This is one of our most poisonous weeds, 
nd should be eradicated upon that account 
fno other. It has met with considerable 
use as a domestic remedy for various troubles 
but should be given .with great care. The 
leaves either alone or with those of the elder 
are often used to prevent or heal galls in 
horses by being placed under that portion of 
the harness that is causing the trouble (98, 
165, 284); also as a poultice for bruises, 
sprains, and inflammations (150, 277) its 
action being anodyne in such cases (104). A salve made of the 
leaves steeped with lard (60, 261) is an excellent application for 
chapped hands (204), and for cuts and bruises (48). The dried 
root is often smoked as a remedy for asthma (201, 252). 

The probability of this plant being a remedy for hydrophobia 
should be known in every household; I therefore quote the words of 
a Catholic Bishop of Singapore. This bishop says he thinks it his 
duty to publish, the remedies used in the missions of Tonquin for 
the cureof hydrophobia. These, he says, consist first, in giving as 
much. star-aniseed as may be contained on a cent piece; and sec- 
ondly, in making the patients take some water in which a handful of 
the leaves of the thorn apple have been infused. This will cause 
greater convulsions and delirium, during which the patient must be 
tied; but on the abatement of these, he will be cured. If the remedy 
acts too violently, either by too much being administered, or ac- 
count of their being no virus of real hydrophobia, the consequences 
may be ameliorated by making the patient drink an infusion of 
licorice root, a most precious antédote against poisoning by stra- 
monium. 


Jimson Weed. 


MULLEIN FAMILY. 


136.,.MULLEIN. (B) Verbascum Thapsus, L. ¢ 

This tall velvety leaved plant with its dense spike of yellow ~ 
flowers though not particularly common in our State threatens to 
become more so, and should be dug up with the mattock from all 
dry hillside pastures and other situations whenever met. 

In domestic practice, the mullein has been widely used asa 
remedy for colds, (4, 28, 67, 253), coughs (4, 27, 28, 39, 74, 
88, 258, 271), sore throat (28), lung troubles (7, 105, 264), and 
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even as a relief to the dry irritating cough of consumptives (19, 
150). A lotion of the leaves, or a poultice of the same is used for 
sprains (205, 249), and chafing of animals,as well as for galls (79, 
264) and swollen joints (3'7, 184); also asa remedy for piles (160 


249). The oil distilled from the flowers has been proven to be an 


excellent remedy for ear-ache when applied warm to the cavity of 
the ear. The velvety leaves applied and bound toa bleeding cut 


_ will staunch the flow promptly, even if severe. 


137. MotH MULLEIN. (B.) Verbascum Blattaria, L. 

This tall, wand-lke species, with its green nearly smooth 
leaves, and long spikes of scattered yellow or white flowers with a 
purple center; 1s prominent as a weed in many places, and should 
be grubbed out with the last species. 


138. WILD FLAX. DEVIL’S FLAX. WILD TOBACCO. 
INDIAN HEMP. IMPUDENT LAWYER. (P.) ; 
Linaria vulgaris, L. 
This vile weed is rapidly tending to become a nuisance in 
f many parts of the State and should be dealt withas 
rigidly as the Sand-briar or Canada thistle. It is 
characterized by its narrow, light green leaves, and 
its dense tip of yellow snapdraggon-shaped flowers. 
The plant is not only reproduced by its abundance 
of light winged seed. but where once established 
spreads rapidly by long, slender underground root- 
stalks much like quack grass. : 
The following remark of Prof. Beal describes 
-its progressive character: ‘‘Not far from the Agri- 
cultural College (of Michigan) twenty years ago, 
was a single patch in the roadside, not more thana 
rod square; now the weed is abundant in many 
places along that and other roads, and has estab- 
lished itself in generous patches on six or Seven or 
more different farms, and on someof them it makes 
quite a prominent display, especially in old meadows and pastures 
The owners of these farms are just beginning to realize that they 
have a strong foe to contend with. Thorough cultivation with some 
suitable crop is the best and easiest remedy.” 
This weed prefers a dry soil, thus seeking our roadsides and 
hilly pastures, as well as banks and railroad beds. As the roots are 
very tenacious of life, watchfulness and frequent use of the mattock 


Wild Flax. 


_ should be expended upon it wherever found. 


139. Gypsy-weed. (P.) Veronica officinalis, L. 
A low, hairy, creeping plant throwing up erect spikes of blue 
flowers, found mostly in open woodlands, though frequently in 
dry, hilly pastures and meadow lands. It will be found to be one 
of those weeds readily exterminated by renewal of the soil. 
In some parts of the State, this plant is recommended for 
colds accompanied by cough (73.) 
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140. Speedwell. (A.) Veronica Be. I by 

This dainty little plant sends up in early spring its erect 
spikes of minute violet striped flowers from among the grass of 
lawns and meadows. © It is of little moment to the farmer and sim- 
ply mentioned here on account of its prevalence in some localities. 


BIGNONTA FAMILY. 


141. Trumpet Creeper. (P.) Tecoma radicans, (L.), Juss. 
This common plant with its flaming clusters of tubular flow- 
ers, becomes a decided pest in some localities; especially, however, 
along the Ohio river and the large streams emptying therein. The 
plants should be cut close to the root, yearly, until they yield. 


VERVAIN FAMILY. 


142. White Vervain. (P ) Verbena urtictfolia, L. 

4.8 A weed of dry places, brookbeds, 
and waste grounds generally, characterized 
by its nettle-like leaves and numerous 
spikes of minute white flowers. This 
species is not as common with us as the 
next. When too common, and inclined 
to be a nuisance in pasture lands, they 
should be improved by thorough fertiliza- 
tion and cultivation. 

This plant has some reputation in 
domestic practice as a remedy to break up | 
fevers (69, 92), in their early stages; as 
a quieting decoction in nervousness (95) 
i and nervous sick headaches (128) as well 
White Vervain. as a remedy for looseness of the bowels 


(221), and amenorrhoea (114). 


143. Blue Vervain. (P.) Verbena hastata, L. 

This species grows in moister lands and better soils than the 
last from which it principally differs in bearing blue flowers instead 
of white. It should meet with the same treatment. 


144. LOW VERVAIN. (P.) Verbena angustifolia, Michx. 

This small form with narrow leaves and a sclitary or very few 
spikes of slightly larger flowers, is quite prevalent along roads, in 
dry fields and in pastures in Jefferson county. Cultivation will kill 
it out. 


MINT FAMILY. 
145. MINT. SPEARMINT. JULEP MINT. (P.) Mentha viridis, L. 


This well known mint, though a native of Europe, is now — 
very widely naturalized in wet places throughout our State; where | 
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it grows profusely both from the seed and runner_like offshoots of 


the root stock. Meadows affected by it can only be reclaimed by 


the drainage necessary to render them fertile. 
The medical uses of this herb are much like those of the 
next species. 


146. PEPPERMINT. (P.) Mentha piperita, L, 

From being cultivated in this country for its aromatic odor 
and spiciness, this plant has escaped to moist, low grounds where 
it often spreads to considerable extent. It is distinguished from 


_ the last by its solitary, larger and more dense flower spikes, and its 
_ purplish stems. 


This plant is cultivated for its oil, which is a well known 
remedy for stomach pains (98, 225); neuralgias (98); nausea (98, 
103, 128, 184, 185, 181, 213, 249); colic (15'7); and colds with 
simple fever (12, 38, 43, 121, 186, 205, 228.) 


147. Mountain Mint (P.) Pycanthemum flexuosum( Walt) B_S. P. 

One of the most frequent weeds in the south-eastern moun- 
tain section of the State; growing on all old fields and in waste 
places in general. It is an erect, branching herb, with small, very 
narrow leaves and small flowers arranged in clusters at the summit 
of the stem and upper branches. The general treatment given in 
part 4, for the renewal of old fields will, if followed, remove this 
species with the other filth of such places. 


148. Basil. (P.) Calamintha clinopodium, Benth, 

A low, erect, hairy plant, with egg-shaped nearly entire 
leaves, and pale purple flowers in globular clusters. This isa 
weed of borderlands that is spreading into fields and meadows. 
Its advancement should be checked by closer cultivation. 


149. Balm. Horse Balm. Wild Bergamont. (P.) Manarda 
jistulosa, L. 
This tall plant with its tufted heads of purplish dotted flow- . 


ers, rigidly erect 4-angled stems, and egg-shaped, lance-like leaves; 


grows profusely in clumps along the bottom lands of the Kanawha 
and other rivers of our State. As a weed, it seeks fence rows, road- 
sides and other waste places of the farm, where it forms a very 
rank and unsightly herbage, and should be gathered in with the 
other weeds of such places early in July. 

As a family remedy for causing perspiration in fevers, and 
colds. it is used in hot decoction (46,.97, 118, 199, 154); also in 
in this form for dysmenorrhceea (154, 135); for looseness of the 
bowels (155) and asa diuretic in kidney troubles (13, 126). 


150. Hairy Mint. (P.) Biephilia hirsuta, Benth. 

A tall, very hairy mint-like plant, with long stemmed leaves, 
heart-shaped at the bass, and small pale blue purple spotted flow- 
ers crowded in the axils of the leaf stems. This weed often be- 
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comes a nuisance in damp meadows and pasture lands, and should 
be kept down with the other weeds of such places. 


151. CATNIP. (P.) : Nepeta Cataria, L. 
Every one is acquainted with this pale green branching plant, 
with its scalloped leaves, and interrupted many-flowered clusteres 
around the tips of the branches. As a weed, it infests almost 
every dry-waste spot about the farmyard and garden. After gath- 
ering what is needed for the collection of herbs; the balance 
should be cut out annually to improve the appearance of the home 
surroundings. 
In family medicine, a tea of this plant has a strong hold up- 
on the housewife as a soothing draught for fretful babies (12, 204); 
a queller of colic (17, 185, 141); a sweat producer in slight fevers 
(9'7, 228); andin colds, (2. 16, 43, 45, 67, 115, 156). 


152. GILL. GROUND Ivy. (P.) Wefeta hederacea (L.), B.S. P. 

Creeping extensively in gardens, orchards and damp shady 
places generally; this species with its dark green scalloped leaves 
and little blue-purple flowers becomes at times a serious nuisance’ 
(69), and should be hoed out diligently whenever it is a sufficient 
pest. 


153. Skulleap. (P.) Scutellaria laterifiora, L. 

This weed of moist lands may be known by its weak growth, 
square stem, egg-shaped toothed leaves, small, loose flower stems 
projecting from the point where the leaf stems join the stem, and its 
loose blue flowers. When troublesome, it shows that the land it 
infests is too moist for good crops and should be underdrained. 

In domestic practice, the pliant has some repute for nervous 
debility (128, 198); for simple fever (89); to break up colds (208, 

260); as well as a blood purifier (186). 


lee : Scutellaria canescens, Nutt. 
154. Silky Skulleaps. CR.) es saxatilis, Riddell. 


These two species bearing some resemblance to the last ex- 
cept in that the flowers are larger and are arranged in a dense pan- 
icle at the summit of the plant; inhabits drier grounds, pastures, and 
meadows, and in some sections near the Ohio river become very 


unsightly weeds. They should be cut down before their fruits 
form. 


155. Heal-all. (P.) Brunella vulgaris, L. 

This low mint-like plant with this dense, globular or cylin- 
drical heads of deep blue flowers, may be found on all sorts of lands 
from which it should be cut or hoed out before going to seed. In 
an early day, this plant was used for all the troubles recorded under 


the different plants of this family; now however, it is seldom used 
at all. 


t 
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156. HOREHOUND. (P.) Marrubium vulgare, L. 

In many parts of the State, this bitter-aromatic plant has 
escaped and become a weed of considerable obnoxiousness. Its 
growth about the home for its medicinal use should be carefully 
kept within bounds by clipping off the flower heads before the fruits 
are ripe. 

In domestic practice, this is one of the principal remedies 
for colds (4, 16, 45, 67, 78, 86, 115, 188, 163, 178, 175, 204); 
coughs (14, 79, 86, 94, 108, 138, 206, 22'7); fever (100); sore 
throat (45, 206); and lung troubles (121, 264). It is also often 
used in amenorrhcea and dysmenorrheea (154). 


157. DEAD NETTLE. (A or B.) Lamium amplexicaule, L. 

In gardens and grass lands in many sections of the State this | 
worthless little plant has become considerable of a nuisance and re- 
quires some attention to keep it hoed out ’ere it scatters its seed. It 
may be known by its clasping, scalloped leaves, square stem, and 
bright purple flowers. 


PLANTAIN FAMILY. 


158. Common Plantain. (P.) Plantago Rugelit, Decne. 

This common and well known weed of the dooryard, garden, 
meadow and field, so persistently follows in the track of civilization 
that the Indians call it‘‘White-man’s Foot,” believing that it springs 
up wherever a white man treads. Although so very common and 
general, itis not a particularly obnoxious weed, except on orna- 
mental grounds and in dooryards, from whence it can only be erad- 
icated by constant digging out of the roots before the fruits are 
formed. I have frequently noticed that cattle eat of it without dis- 
tinction even when browsing in excellent grass. 

This plant is said to be a good antedote for the effects of 
laurel on sheep (189); it also acts as an alterative and diuretic (123), 
and as a useful remedy for prolapsus in cattle (88). The leaves 
have been much extolled as a remedy for the bites of reptiles (41, 
114), and insects (201). The fibrous stings of the leaf stems are 
said to be an excellent cure for toothache, if rolled in a ball and 
placed in the ear on the affected side. It is said that the ball 
turns black if the pain is relieved, but remains green if not. 


159. BUCK PLANTAIN. BUCKHORN PLANTAIN. 
RIPPLE. RIBWORT. ENGLISH PLANTAIN. (P.) 
Plantago lanceolata, L. 
There a few of our farmers who have not become too inti- 
mately acquainted with this miserable European immigrant that 


282 


seems to be striving, and with much success, 
to take complete possession of our grasslands. 
The leaves are narrow and ribbed and unless 
much crowded spread out flat upontheground, 
thus tending tochoke outthe clover or grassesin 


same diameter the shorter way as those of red 
» clover, thus being very difficult to separate 
y from them; it is for this reason more than any 
other that Ribwort is becoming so rapidly a- 
very pernicious and aggressive weed. Ground 
is prepared for clover; these weed seeds are 
planted in it in the most efficient manner; thus. 
giving them every chance in the world to grow 

inten and multiply. It is particularly on account of 
this weed that I write the chapter on ‘“Weeds and Market Seeds” 
in part 4 of this bulletin, 

Several. of our farmers have already rightly mistrusted clover seed 
sown by them as being the agent of the introduction of this weed 
(203); correspondent 119 says, ‘‘Of late, the rib-wort plantain has 
taken complete possession of several clover fields in this locality; 
this has been growing more prominent for the last three years.”’ 

Where this weed has become very prevalent, the land should 
be summer fallowed and deeply harrowed at least three times in 
August; then put in a cultivated crop forat least two seasons longer 
ere returning to grass.or clover. Now see that the seed sown is 
clean. 


160. White Plantain. (A. or B.) Plantago Virginica, L. 

This whitish wooly little plantain growing from 2 to 9 inches 
high with leaves ranging from egg-shape to lance-shape,and dense, 
hoary spikes of flowers and seeds, is mentioned as a weed in several 
parts of the State (94, 110, 141.) Mr. Prickett of Marion county, 
says ofit: ‘I find this plantain growing on very thin sandy and 
rocky ground. The way it spreeds around makes me very fearful 
of it, and I am digging it up whenever I come across it.” This is 
the proper measure against this weed, which is tending to become 
much more common annually. 


AMARANTH FAMILY. 


161. Pig-weed. (A.) Amarantus sp. 
There are several species of this miserable garden and way- 
side weed, all of which bear more or less resemblance to the one 
here illustrated. They are all coarse annuals, with tufts of green or 
reddish minute flowers and bracts, either at the bases of the leaves 
or at the ends of the stems and branches. These weeds are all the 
natural result of careless gardening, as they would soon be eradica- 
ted if they were pulled up or even cut off with the hoe each year, 
instead of being allowed to go to seed as is usually the case. 


which it grows. .The seeds are of about the ~ 


j 
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162. THORNY AMARANTH. (A.) Amarantus spinosus, L. 


This species, introduced among our 
lands from tropical America, bids fair to be- 
come more of a pest in this State than all the 


from the others by its weaker growth and by 
the presence of spines at the junction of the 
leaves with the stem. 

This plant is becoming a prominent 
4, feature of our waste places, gardens and fields; 
# and should be cut out each season before it 
* ripens its fruits. 


Thorny Amaranth. 


GOOSEFOOT FAMILY. 


163. LAMB’S QUARTERS. (A.) Chenopodium album, L, 
This weli known plant often called pig-weed like the last 


= is distinguished by its light green. foliage appearing as if dusted 


with flour, and its flowers being arranged in in- 
terrupted clusters about the ends of the stems 
and branches. It grows in waste places around 
dwellings, in barnyards, gardens, and even culti- 
vated flelds; whence its presence may be re- 
moved by a proper cutting off of all like trash 
twice yearly before they go to seed. 


The young andtender plants of the lamb’s 
quarter, says Mr. J. R. Dodge, ‘‘are collected 
by the Navajoes, the Pueblo Indians of New 
Mexico, all the tribes of Arizona, the Diggers of 
California, andthe Utahs, and boiled as herbs 
alone, or with other food. Large quantities are 
also eatenin the raw state. The seeds of this 
plant are gathered by many tribes, dried, ground 


Lamb’s Quarters. : 
into flour, and made into bread or mush. They are very small, of 


a gray color, and not unpleasant when eaten raw. The peculiar 
color of the flower imparts to the bread a very dirty look and when 
baked in ashes it is not improved in appearance. It resembles 
buckwheat in color and taste and is regarded as equally nutritious. 


164. WORM-SEED. (A.) Chenopodium ambrosoides, var. anthelmin- 
; ticum, (L.), Gray. 

Another member of this family noted for its strongly aromatic 

odor, and worm expelling properties. Its lower leaves are strongly 
toothed, the upper lance-shaped and entire; its flowers are little, 
bud-like growths clustered irregularly along stems projecting from 


other amaranths combined. It is distinguished 


284 


the axils of the leaves. This weed should be attended to at the 
same time and in the same manner as the last two species. 

Its principal domestic use has been that of the leaves and 
seeds asa vermifuge for which it is considered one of the best 
known. The leaves steeped in vinegar make an excellent appli- 
cation for sprains, bruises, and local inflamations. 


POKEWEED FAMILY. 


165. Poke-weed. (P.) Phytolacca decandra, L. 

This well knownrank, red-stemmed and berried weed is use- 
ful in many ways, but especially when grubbed out of our farm 
lands, composted and returned thereto, as it shows the highest man- 
urial value of any weed yet analysed (see page 123 parti). The 
poke is one of our particularly troublesome weeds and should be 
grubbed up and composted annually before its fruits are formed; it 
will pay the farmer several times the value of the time so expended - 
upon it. ‘‘Sheep eat the berries and leave the seed on the high 
points of their pasture where they lie at night. Some of our knolls 
thus become so thickly set with the plant that it kills out the grass. 
Cutting will not kill them on account of their large deep succulent 
roots.” (121) Many species of birds are also fond of the fruit, and 
as many of the seeds pass them uninjured, they tend to distribute 
the weed widely if it is allowed to go to fruit. 

Economically, the berries yield a magenta stain much used 
to dye the handles of cheap household utensils, as well as the rind 
of Edam cheese. I understand that the berries have been used by 
frugal housewives in the construction of pies, and have often half 
determined to try poke berry pastry myself; discretion has, how- 
ever, always overruled my valor. 

The medical uses of poke root were handed down to domes- 
tic aud botanic practice by the Indians, who valued the plant not 
only as an emetic, but also as an efficient remedy in some forms of 
rheumatism. Poke root is recommended in veterinary medicine 
as a remedy for hog cholera (91.); Murain (87, 148); hollow horm 
(98); as a tonic appetiser (132); for scouring of horses (132), and 
asa poultice for caking and inflamation of the bag. In domestic: 
practice the root is used internally, either alone or in whiskey, for 
rheumatism (122, 123, 205, 264), or externally with turpentine: 
(98). It is also given in some cases of gore throat (110), and re- 
commended as an excellent poultice for suppurating glands (14, 69). 


BUCKWHAET FAMILY. 


166. YELLOW Dock. CURLED Dock. (P.) Rumex crispus, L. 
; _ Lhe illustrations here given will serve as a method tor uis- 
tinguishing this and the next species from each other. The yellow 
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dock may be recognized by its narrower leaves 
curled at the margin, and by its denser spikes 
of larger fruits. Both species have large,deep 
roots very difficult to extract from the soil. 
They grow in the garden, yard, meadow, 
pasture, and waste spots of the farm; giving it 
a very unsightly and negligent appearance. 
They should be grubbed up annually and com- 
posted before the fruits are ripe. Persistence 
in this will in time rid lands of the pest. 

The young root-leaves gathered in early 
spring form a well known pot-herb. The root 
has been used much like Turkey rhubarb for a 

™) tonic and alterative (104, 204); in jaundice 
Yellow Dock. (252); and with the next species as a blood 
purifier. A salve made of the root with lard or with cream is a 
well known application for the cure of itch (87, 160). The root is 
also used for sore mouth (189). 


167. BITTER Dock. (P.) Rumex obtusifolius, L. 
ta This dock differs from the last in its broader ’ 
and blunt leaves not curled on the edges; its less 
dense and smaller seeding panicles; and its more 
branching dark root, on which account, itis much 
harder to extract from the soil than the last, and 
luckily is also less prevalent. Remember in 
fighting these plants to anticipate the maturing 
of the seed by getting the docks out of the ground 
“and into the compost heap before the last of July. 
Weert ZN Do not pull them up and leave them on the 
a my ground, as the roots store up sufficient vitality to 
“= mature the seed after they are out of the ground. 
Bitter dock has proven itself to be tonic, 
alterative and cathartic, for which properties it is 
often used as a blood purifier (4, 14, 15, 57, 66, 
69, 94, 213, 220.) 


Bitter Dock. 


168. HoRSE SORREL. RED SORREL. ‘‘Red-weed.” (P.) ~ 
Rumex acetosella, L. 


Little need be said in the way of description of this dock to 
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those who are but too well acquainted with ‘‘Red 
Lands,” as thin illy-nourished fields are called 
when this weed has taken full possession as it 
\ often does, in such cases vieing with cinquefoil 

re for the honor of complete ascendency. Wecan 
© ef, not properly say in such cases that it kills out the 
a Fas Phat ¢ the better way of looking at the matter is 

Bi 


“that the land, though: good enough for sorrel is 
4 not good enough for grass. Sorrel will, however, 
bah erly prepared for forage plants or crops; in which 
cases, it has been known to choke out both wheat 
and clover (172, 178.) 

The following account of the weed by the 
Hon. Thomas Laurence, and Prof. W. M. Van- 
aera eo eh Sickle, of Sussex county, New Jersey, gives an 
idea of some of the influences that work for and against the soil: 
‘‘Enriched soil is not the natural home of the sorrel. On sandy, 
gravelly hills the plant seems to thrive at its best and is frequently 
an index of a soil not being able to bear profitable crops without ma- 
nure or fertilizer. Climate is a ruling power. During the exces- 
sively dry seasons of a few years ago, farmers experienced no little 
difficulty in getting grass seeds to take. Hundreds of bushels of 
clover and timothy seeds were sown on the fertile fields of Sussex 
without any return for the work. But sorrel came and flourished. 
In many fields it was the abundant crop of the time. It could not 
be driven away. Year after year it made its appearance on hill and 
dale. Farmers grumbled and complained, but still the sorrel came. 
The dryless seasons of the past two summers have thrown a wet | 
blanket upon the face of the earth, from which has sprung forth an 
abundant crop of grasses, crowding out the sorrelfrom its abiding 
place.” 

From what has gone before, it might be judged that the best 
method of eradicating this omnipresent weed is to prepare old past- 
ure lands thoroughly during a wet season, and sow plentifully with 
plaster and clean pasture grass seed (not hayseed from a mow), roll 
it as carefully as you would grain, then give it a good chance to get 
a thorough stand before mowing or pasturing. This procedure , 
should give the grass a better chance than the sorrel, thus changing 
the nature of things, making grass the enemy of ‘sorrel instead of 
the opposite. 


169. Smartweed. (A. & P.) Polygonum sp. 

There are a large number of species of smartweed in the 
State, most of which prefer a moist soil, where they flourish to the 
| exclusion of most other forms of vegetation. They are character- 
ized by their long, lance-shaped leaves, sheathed and jointed stems, 
and spikes of pinkish flowers. Some of the plants, especially those 
with nearly white flowers, bristle-fringed sheaths, and a dark patch 
near the center of the leaves, are noted for their hot, peppery.taste; 
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_ it is these forms that are ususually gathered for medicinal purposes. 


Renewal of fields affected by them, with under-drainage when too 
moist, will be ample protection for those who adopt the measure. 

In family practice, the species known as ‘‘water- pepper” is 
most generally used. The fresh leaves bruised with those of the 
dog’s fennel, to which is added a few drops of turpentine, form a 
promptly acting blister. A strong decoction of the fresh plant will 


produce perspirarion in simple colds and fevers (258); and prove 


useful in some forms of colic (154). It is also an excellent remedy 
for cholera morbus (124), as well as for heaves in horses. A cold 
infusion has been found useful in nursing sore mouth, mercurial 
salivation, gout, dysentery, and externally as a wash for slow heal- 
ing wounds and ulcers. 


170. Climbing Buckwheat. (P.) Polygonum dumetorum,, var. 
scandens (L,), Gray. 

Climbing over low herbage and shrubbery about damp places 
and forming a dense tangle, this species will be readily recognized 
by its heart-shaped, light green leaves, and its long, drooping clus- 
ters of greenish white fruit. It is a profuse seeder and should be 
removed from the places it habits not only by gathering it all in be- 
fore the fruits are ripe but by removing the useless shrubbery and 
draining off the ground on which it grows. This means the clear- 
ing out of all such places and rendering the iand hitherto useless, 
profitable. 

SPURGE FAMILY. 


171. Flowering Spurge. (P.) Luphorbia corollata, L. 
An erect, straight stemmed plant branching only at the sum- 

mit, with close growing, entire egg- 
eS, shaped leaves, and small white flow- 
\g ers disposed in an umbrella-like 


ov eR oY =< \4 A > branching cluster at the summit of the 
Oe Tey ik plant and milky juice. This species 
Raa iy “2 ‘s - 
orf NZ is very common in meadows along 
S\ roadsides and opens generally, espe- 
: C Pp generally, esp 
y cially in our central counties. As all 


species of this family are more or less 
acrid, it is well to use every means 
possible to prevent them frem ripen- 
ing and scattering their seeds, which 
they are particularly fitted to do by 
the bursting of their elastic pods. 
The root of this species is a 
‘very good emetic, and has often been 
substituted for commercial ipecac. The powdered root is said to be 
emetic in 20, cathartic in 10, and diaphoretic in 4 grain doses. 


, Flowering Spurge. 


172. Spurge. (A.) Luphorbia Preslit, Guss. 
An erect or inclining very branchy herb, with reddish green 
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stems and branches, small egg-shaped leaves, oblique at the base 
and often red on the margin, and inconspicuous white or reddish 
flowers. This species grows usually en dry soils, yet I have met 
with it in rich meadow lands where it often grows in very large 
patches. On account of the acrid juice of this plant, it is credited 
with causing sore eyes and slabbering in cattle; this may be true as 
it has a particular action in that direction. Every means should be 
employed to prevent the plant from seeding. It should be cut as 
early in the season as possible and taken directly to the compost 
heap or the fire. 

The plant is recommended in diarrhoea, leucorrhceea, and 
gonorrhea. A half ounce of the dry leaves should be infused in a 
pint of boiling water and a tablespoonful] taken before meals. 


173. Three-seeded Mercury. (A.) Acalypha Virginica, L. 

A common garden and dooryard weed noticeable from its 
tendency to turn purple or bright red after its flowering season has 
passed. This weed has no particular feature by which one not 
versed in plant characters might readily recognize it; to those, how- 
ever, who keep all weedy trash out of their gardens and yards, it 
will not be much cause of annoyance. 


NETTLE FAMILY. 


174. Nettle. (P.) . Ortica gracillis, Ait. 

' The common nettle whose character is too well known to 
every one by experience, i# an inhabitant of damp shady places 
(one species) and of waste places and roadsides. It is known by 
its deeply toothed, egg-shaped leaves and its clusters of small, yel- 
lowish-green flowers. Thespecies that grows in damp places will 
yield with other trash by drainage; that of the roadsice should be 
cut out annually until conquered. 

The root of the nettle is a well known remedy for mumps 
(160); and often proves beneficial in hives (103,105). The most 
ancient use of the nettle was flagellation, a practice of whipping 
paralyzed limbs with the plant, to bring the muscles into action. 
This practice extended also toa stimulation of impotent organs and 
to bring into action dormant energies. It was also resorted to in 
apoplexy and heavy congestions to bring the blood to the surface 
and thus relieve the more vital organs; in eruptive fevers, to bring 
out the eruption; and for various affections where a powerful irrita- 
tion of the skin was considered necessary. For this the European 
Stinging Nettle (Urdica urens, L), aplant that is becoming intro- 
duced as a weed in some parts of Hancock county, is most fre- 
quently used, as it has a more severe sting. 


175. Rich-weed. Clear-weed. (A.) Pilea pumila (L.), Gray. 
This weed of damp places is known by its thick, juicy, trans- 
parent stem and large thin coarsely toothed pointed leaves. It 
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grows in moist, cool, shaded spots, whence it should be removed by 
clearing out all such places on the farm. 

The root has been used for gravel (189); but the most com- 
mon use of the plant is that of the stems and leaves as a cooling ap- 
_ plication to inflamed places, and as a remedy for piles. 


WILLOW FAMILY. 


176. WHITE POPLAR. (P.) Populus alba, L 
5 The White Poplar is known by its greenish-white trunk and 
| branches, and its leaves being silvery beneath. It is often cultivated 
q for ornamental purposes about home grounds and in public places. 
| This use of the tree is productive, however, of great labor on our 
stiff lands, as its roots creep far and wide close to the surface of the 
ground and send up leafy sprouts in all directions, thus becoming 
weeds of very obtrusive and unpleasant’ character. Do not plant 
the tree where lawns are to be kept up; and if planted elsewhere, 
keep the sprouts out as fast as they appear, to save multiplied labor 
later on. pe 


LILY FAMILY. 


177. Greenbriar. (P.) Smilax sp. 
These shrubby, usually climbing plants, several of which are 
amply provided with thorns, are well known weeds in this State, so 
much so in fact that one of our finest counties takes its name from 
, their extended presence therein. The leaves of all species are shiny, 
plainly ribbed, netted veined, and the fruit a small blackish berry 
growing inclusters. The only method of subjugation is to grub out 
thoroughly all places infested with it, and place the lands for a time 
at least in well fertilized, cultivated crops. 


178. FIELD GARLIc. (A or B.) Allium vinale, L. 

This pest of the wheat fields in the valley countie:, and the 
pastures of many parts of the State, is supposed to have been 
brought to this country by some Welch immigrants to Pennsylvania, 
who planted it for early pasturage in their neighborhood. The 
presence of the little bulbs of this plant in wheat destroys the flour 
made therefrom; and pasturage infested with the plant ruins the 
milk and butter produced. The only way to get rid of the weed 
in lands iafested by it is thorough tillage through a series of well 
fertilized and cultivated crops. 


179. DAY LiLy. “HVE’S THREAD.” (P.) 
LTemerocallis fulva, L. 
This well-known white garden lily often becomes a great nui- 
sance by escaping to fields, meadows and cultivated lands where 
plowing often scatters it far and wide on account of its roots being 
very tenacious of life. Where it has once made its inroads, very 
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thorough and watchful grubbing and removal of the roots to the 
compost heap only will subdue it. 


180. Wild Lily. ‘Glade Lily:” (P.) 
Lilium Philadelphicum, L. 
In our glade regious, this beautiful orange-red lily with pur- 
ple spots in the throat, isa very common weed. It is also an in- 
habitant of dry fields, especially if sandy. This plant is an old 
field weed, however, and will seldom hold out against cultivation, 
which is the best method of eradicating it. 


RUSH FAMILY. 


A family of grass-like plants with hollow stems, and small 
heads of minute flowers. 


181. Poverty Grass. (P.) Juncus tenuis, Willd. 
Growing thickly along roadsides, in fields, and 
i} many old meadows, this grass-like plant causes much 
comment among those who judge it to be a grass, yet 
one upon which cattle grow poor and almost starve. 
’ The leaves of this species will be found upon close ex- 
amination to be tubular and very different from those 
of any known grass. 

This species grows in damp places, and though 
it will yield to cultivation where the ground is not too 
moist, it generally shows by its presence that drainage 
is necessary. This measure properly carried out will 
kill out the weed. 


182. Wood Rush. (P.) Lusula campestris (L.), DC. 

On dry trelds and borders as well as in opens, this species, 
with its flat grass-like leaves is often mistaken for some strange 
grass with peculiar straw-colored flowers. It is, however, a rush 
and of very little nutritive quality, and should be grubbed out or 
the fields renewed and put in cultivation until such plants yield. 


CALLA FAMILY. 


183, Skunk’s Cabbage. (P.) Spathyema foetida (L.), Raf. 

This peculiar cabbage-like plant of low lands and wet mead- 
ows, the bruised leaves of which emit an odor strongly reminding 
one of the animal from which it has received its common name, 
throws up its peculiar purple calla-like flower in early spring, which 
is soon followed by the rapid growth of its immense leaves. The 
roots are large and deep, and the lowgrowth of the spreading leaves 
crowds out everything in the vegetable line that grows near it. The 
plants should be grubbed out annually until they are conquered, un- 
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less the quantity of the growth is too great for such a measure, in 


which case, drainage should be resorted to, as these plants can not 
live without more moisture than is needed by grasses or crops. . 

The roots have long been known to form an excellent poul- 
tice when mashed and mixed with corn meal, for reducing the hard- 
ness and inflamation of caked breasts. The leaves are said to 
draw out the poison when applied to places bitten or stung by rep- 
tiles or insects (4). The juice of the root isalso said to be a sooth- 
ing medicine in consumption (160). 


’ SEDGE FAMILY. 
184. Galingale. (A. or PP.) Cyperus sp. 


Plants of low moist ground — 
and ditches characterized by their 
grass-like leaves and_ terminal 

a branching clusters of peculiar flat- 
y 4 \tish cheat-like fruits on cylindrical 
/ ie triangular stems. These are all 

pple of low grounds, which can 
only be cleared of them with profit 
by proper underdrainage, 


Galingale. 


185. Poverty Grass. (P.) Lleocharts tenuts( Willd.), Schult. 

Another rush-like form quite similar in general appearace to 
weed 181, but with harsher leafless scapes surmounted by very 
small purplish heads of minute flowers, the whole springing from a 
matted running root stalk. The treatment of lands infested with 
this weed should be the same as that for 18r. 


186. Bulrush. (P.) Scirpus, sp. 
The Bulrush is a well known form 
‘in this family growing in clumps in wet 
meadows and along runs where good grass 
can not thrive. Locations infested with 
this weed need thorough drainage. The 
only measure through which such lands 
could possibly be rendered profitable, and 
one which will kill out all of the weeds 
growing thereon. 
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87. Spx a, Caren Sp. 
a athe ae There are a large number of plants of 
this group, all characterized by their grass-like 
growth and more or less stiff heads of scale-like 
flowers springing from the side or summit of 
the mostly triangular culms. The leaves are 
generally sharp on the margin and keel, giving 
them more or less of a cutting edge. They are 
all useless as fodder for stock; and fields in- 
.fested with them should be renewed through 
a series of well fertilized and cultivated cfops. 


- 


GRASS FAMILY. 
188. Tickle Grass. Old Witch-grass. (A.) 


Panicum capillare, L. 


This well-known and worthless grass flourishes in our driest 
and sandiest fields, as well as in corn lands, where at the end of the 
season the stems are broken off by the wind and the fruiting heads 
rolled along the ground scattering their seed as they go until they 
are finally collected in great numbers along the fence rows. Where 
this grass is plentiful, it should be prevented from going to seed by 
changing the crop amongst which it grows to one that will remove 
it through late cultivation. 


189. Crab Grass. (A.) Panicum sauguinale, L. 

This is one of our richest and most nutritious grasses, and at 
the same time one of the most troublesome weeds in gardens and 
fields requiring high cultivation. The running and re-rooting stems 
and tufts of firmly anchored leaves are very difficult to pass the cul- 
tivator through if tillageis delayed. Lands infested with it should 
be cultivated frequently and this grass gathered and carted to the 
compost heap as frequently as possible, allowing none to go to seed. 

According to the analysis of our chemist, this grass yields of: 


Moisture 6.79 
Ether extract ae 
Fibre 29; 72 
Ash 10.15 
Crude Protein 13403 


Nitrogen free ext. 39.97 


Thus giving the high nutritive ratio of 1:4.26. When com- 
posted, its value as a fertilizer is also high as may be seen by refer- 
ring to the table given in part I. of thig bulletin. 
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190. FOX-TAIL GRASS. (A.) | Setaria glauca (L.), Beauv. 
_ This is the commonest late grass of wheat stubble and corn 
’. lands, known by its yellowish barbed heads and the 
profusion of its leaves. This grass, though rich in 
nutritive fodder qualities and relished by cattle before, 
it goes to seed, is mostly considered a weed from its | 
habit and choice of locality. The probable reason 
\why cattle will not eat of this grass after it has head- 
ed out is on account of the sharply barbed awns which 
are said to often cause serious inflamation of the 
stomach. Poultry enjoy stripping the fruits from 
the heads, and should be allowed to carry out their — 
good offices in thisregard. The only profitable way 
to rid meadows and pasture lands of this weed is to 
fertilize them thoroughly and sow plentifully with 
early growing grasses that will make agood stand be- 
fore July, thus choking out the Fox-tail. 


Yox-tail. 


191. Broom Sedge. (P.) Andropogon scoparius, Michx. 
This miserable weed is becoming such a grave pest on our 
lands that methods of extermination will have to be rigorously 
adopted to save many pastures and meadows from absolute ruin. 
In many places in the South, this grass is 
cultivated for pasturage and hay; though I 
can not as yet see wherein we can utilize 
the plant on the soils of this State. With 
us, Broom Sedge is a poor fodder and only | 
eaten by cattle and sheep while it is young 
Ww and tender (238). However, as there is 
still a question, and as wehaveas yet had no 
opportunity to test the matter, I will quote 
at length two articles that cover the whole 
subject, and leave it to our farmers to de- 
cide which is the truest of their own condi- 
tions, and will serve their farms best. 
oft, Ww Mr. W. W. Hobson, in the Southern 
toma seded Planter, 1892, page 3, says: ‘‘Since I have 
turned my attention to live stock, and that very great pest, Broom 
Sedge, would come up in my grass fields, | commenced grubbing it 
out, but soon found this useless, as it was too formidable an enemy 
for me to contend with. i 
“My clover, timothy and herd grass fields were rapidly being 
taken by the Broom Sedge. When I was mowing the grasses, I 
had therefore to mow the Broom Sedge also, and this being made 
into hay, I watched to see how my animals liked it. Putting the 
clover, timothy and herds grass in the racks with the Broom Sedge, 
to my surprise I found the Broom Sedge was the first eaten. Now 
I am trying different experiments to ascertain the best way to keep 
the Broom Sedge fields in the best condition for hay, as nearly all 
the other grasses have disappeared. The Broom Sedge can be 
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mowed twice the same year, say last of June and then about the 
15th of September. I have now one field which I have mowed the 
second time this year, and another field once mowed, now in very 
heavy growth, which I contemplate burning in order to see which is 
the best course. 

‘‘The great secret of making hay from Broom Sedgeis: to cut at 
the right time, and that time is about the last of June or the first of 
July, just asthe stem starts up, It is very tender, and should be - 


carefully cured, never allowing the sun to burniit. “D6 do hist 


keep my rake very close to the mower; and now I am decidedly of 
the opinion, andthat based on several years’ observation, that the 
once considered pest, will prove to be my very best friend, and will 
be in the near future, the great source from» which our hay is to be 
gotten in Eastern Virginia.” 

Notwithstanding the words of Mr. Hobson, I am of the opin- 
ion that it will be a poor policy to cultivate Broom Sedge for hay 
when much more nutritious grasses can be grown upon the same 
soil, with the same care and fertilization, and will resultin less wear 
on the animal economy. 

Prof. Massey, in the same Journal, page 71, says: ‘‘Broom 
Sedge, no doubt, has been the salvation of large areas of land in all 
parts of the South, which, but for its friendly cover, would have 
washed away to utter barrenness; but that it should be cared foras 
a hay crop in a country like Piedmont, Virginia, when it is so easy 
to get the land into the growing cf better grasses, is something I 
never dreamed any one would advocate. Some varieties of Broom 
Sedge in a young state are really good pasture for awhile, particu- 
larly for milch cows, but others are never good. People speak 
usually of Broomsedge as one species of grass, while the fact is 
that there are in Virginia and North Carolina many species of this 
Andropogon. The tall growing sort, of which our country people 
make brooms, is never worth much for food for stock, while the 
shorter species, which abound inthe uplands of the Piedmont 
country, are very palatable in the young state. When a man has 
more land than he can properly cultivate, and can not readily sell 
it, there is some excuse for outlying pastures of broomsedge, but 
the hay that can be cut from such lands must be scanty in quantity 
and hardly worth the labor of saving if a man has anv cultivated 
grasses to attend to. I think that Mr. Hobson will find little trouble ~ 
from broomsedge by adopting a shorter rotation, breaking his soil 
and liming well at least once in five years. On all the uplands of 
Virginia, east of the Blue Ridge, broomsedge will get the advant- 
age if the lands lie in mowing or pasture too long without lime; not 
that lime is a specific cure for sedge, but used in connection with 
the buried sod, it produces conditions in the soil favroable to a 
dense growth of the better grasses, which easily choke down sedge 
until they become enfeebled. If these uplands are deeply plowed 
and subsoiled when the sod is broken, no disastrous washing will 
take place before they can be gotten back into grass again. Shal- 
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low, skim plowing, is responsible for more gullies on the Virginia 
hills than anything else.” 
Little more need be said of methods for killing out broomsedge 
_ than that embodied in Prof. Massey’s article. Where but little of 
_ the sedge is present, however, grub it out before it ripens its feath- 
ery seed. 


192. WILD Oat GRASS. (P,) Arrhenatherum elatius (L.), M. & K. 
This tall grass is rapidly supplanting the better species in 

many parts of Monongalia county greatly to 
the detriment of our orchards and meadows. 
Our analysis shows it to yield of: 


~ 


Moisture 11.06 
Ether Extract 3.21 
. Fibre 34.64 
Ash 4.29 
Crude Protein 4.61 
Nitrogen free extract 42.19 


which proves the nutritive ratio of this grass to 
be very low: only 1: 10.88. 

‘“‘This species is much valued on the 
continent of Europe for the food of all animals 
except horses. The herbage is very productive, 
very early, and rapid in its growth. When 
growing with other grasses, cattle and sheep 
eat it very well, but do not like to be confined to it alone.” 


. 


Wild Oat Grass. 


193. “OLD WHITE-TOP.” “FEATHER GRASS.” 
“VELVET GRASS.” (P.) Holcus lanatus, L. 
Although considered an excellent hay crop in some parts of 
the South, with us it grows in high clumpy tufts disfiguring not 
only the field but the surface level as well. Our 
analysis of the species gives it of: Z 


Moisture 10.34 
Fther Extract 1.42 
Fibre 33.01 
Ash 6.64 
Crude Protein 7.30 
Nitrogen free extract 41.29 


and a nutritive ratio of 1: 6.12; making a very 
fair showing asa fodder.: It may make a very 
good early hay crop when sown alone for this 
purpose, but when existing with other grasses, 
it ripens so early that it is absolutely worthless 
when the other hay is ready for the machine. 
Old W hite-Lop. It is well to grub it out as it appears to prevent 
i its seeding in when not desired. 


194. Do’s-TAIL GRASS. WIRE GRASS. (P.) Eleusine Indica 
(Z.), Gaertn. 


This peculiar five finger grass of the walk, garden, lawn and 
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street is a bad weed to contend against and should be hoed out 
scrupulously whenever noticed. While it is fully as difficult to erad- 
icate as crab grass, it is of much less use to the cultivator of the 
soil. Kill it out with the hoe before it seeds. 


195. Hragrostis. (P.) Eragrostis hypnoides (Lam.), B. S. P. 

This grass becomesa weed of the dry pasture and sandy 
roadside, and is obtrusive wherever it habits. It should be gather- 
ed with other trash and composted. 


196. CHEAT GRASS. CHESS. (P.) Bromus sp. 

A This is a common: group of grasses 
well known to all farmers from their resemb- 
lance to degenerated wheat, which in fact, 
many believe them to be. They bear no re- 
lation whatever to wheat. (except mayhap to 
the stubble field) either in appearance or use- 
fulness, and should be treated as weeds which 
they really are. The best method of subdu- — 
ing them is; First, a high culture; Second, 
'a careful preparation and fertilization of the 
soil; and third, sowing of pure seeds. 


ARNEL. ENGLISH BLUE GRASS. (P.) Lolium perenne,L. 
yb fy Although this grass is called English 
4 h # é 

f # Blue Grass here, and often sold as a superior 
Ai / | fl grass for lawns and meadows, it does not prove 


‘was valuable as many claim, and should not be 


i 


# } purchased for use here where other well known 
' nutritious grasses are so plenty. -We should be 
i sure at least, if we desire to try this new species, 
‘that the variety known as Italian Rye Grass is 
i furnished. In meadows and especially lawn 
mixtures, itis well to avoid this species, re- 
placing it with that much more white clover 
and blue grass. 


we Biss nee 
Darnel 

198. Horse-tail. (P) Equisetum arvense, L. 

Standing erect inthe grass of low places in early Spring, 

many of the little arrow-like stalks and yellow heads of this peculiar 


plant may be seen, followed later by a green feathery herbage look- 
ing something like the scraggly tail of an old horse. These plants 
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are us2less to the farmer and should be replaced by good grass. 
This may be accomplished by underdraining such places as are too 
much given to this weed. 


FERN FAMILY. 


199. Brake Fern. (P) Pteris aguilina, L. 

In many hillside pastures and meadows, large patches of this 
fern grow, affording a cover for rattlesnakes and choking out grass 
and other herbage. Such places should be cleared out by early 
grubbing followed by fertilization, and plentiful seed of some rapid 
growing grass. 

The young sprouts which are curled like a shepherd’s crook 
make an excellent pot herb in early spring. 


MOON-WORT FAMILY. 


200. Moon-wort. (P.) Botrychium ternatum var. bligumo 

: (Muhl.), Willd. 

In old fields, meadows end pastures, this one-stemmed ‘‘fern” 

with a brown fruiting summit often becomes quite noticeable as a 

weed. It is not of sufficient importance to need particular attention 

except when growing in quantities, in which case, it is an indica- 
tion that the field needs renewal. 


- 


CLASSIFICATION SUMMARY 


1st. Class | 2nd. Class | 3rd. Class Total 

Worst. Bad Indifferent 
Perennial 42 | 45 | 38 125 
Biennial 13 6 i 20 
Annual O47 | £7 ee 55 
Total 82 68 50 200 
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USES OF WEEDS DESCRIBED. 


In these lists the numbers refer to the number of the weed 
in the foregoing list, not to the page. 


Household Uses. 


Coffee, substitutes for: _110, III. 
Greens 23.56, 57, 104, 111, _119,.199. 
Pies, fruit tor: 66, 165. 

Pickles : . 56, 57- 

Pot-herbs °° 23,0'56,) 57, 404, 111, 119, 199, 
Salads: 104, IIo. 

Sauce. 130: 

Wine: 66 


Domestic Medicines. 


pemeue: 73, 75, 100. 
Ague of breasts ;_ 183. 
Amenorrhoea: 142, 156. 
Antiscrobutic: Io. 
Apoplexy :' 61, 174. 
Asthma: 61, 135. 
Astringent: 73, 98, I19. 


Biliousness: 100, 104. 
Bites of insects: 158. 
Bleeding, to check: 136. 
Blisters: 66, 169. 

Blood purifiers: 5, 104, 111, 1177, 153, 166, 167. 
Blood, spitting of: 81. 
Boils 56,57. 

Bronchial troubles: 117. 
Bruises: 83, 135, 164. 
Bunions: 56, 57. 
urns) 56) 9.57. 


Caked breasts: 183. 
Catharitcs: 7, 43, 66, 75, I7I. 
Chapped hands: 135. 
Cholera: 56, 57. 

. Cholerainfantum: 56, 57. 


ve ee 
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Cholera morbus: 56, 57, 169. 

Colds: 5, 75, 97; 98, 118, 136, 139, 146, 151, 153, 156, 169. 
Colic: 97, 104, 146, 169. 

Colic, bilious: 75. 

Colic, children: 151. 

Constipation: 117. 

Consumption: 83, 183. 

Cough: 5, 24, 75, 83, 85, 98, 136, 139, 156. 

Cough of consumption: 83, 136. 

Cramp, of stomache: 104. 


Croup: 5%, 96, I15. 


Demulcents: 26, 122. 

Diaphoretic: 56, 57. 66, 73, 75, 100, 149. 
Diahrrhoea: 21, 30, 45, 56, 57, 88, 97, 142, 149, 172. 
Diphtheria: 97. 

Disretic:'66, 73, 77, 111, 149. 

Dropsy: 98, 100, 117, 125. 

Dysentery: 21, 56,'57, 98, 169. 

Dysmenorrheea: 45, 149, 156. 

Dy®pepsia: 75, 100, 117. 


Earache: 136. 
Emmenagogue: 190, 119. 
Emetic: 66, 75, 115, 165, 171. 
Eneuresis, nocturnal: 98. 
Epilepsy: 61 

Erruptions, to bring out: 174. 
Erysipelas: 56, 57. 

Eyes; sore: 560, 57; 


Felons: 56, 57. 

Fever, bilious: 75. 
break-bone: 75. 
remittent: 75, 100. 
simple: 5, 75, 88, 100, 119, 142, 146, 149, 151, 153, 169. 
typhoid; 75. 
typhus: 75. 


Gatherings: 56, 57, 165. 
Glands, suppurating: I65. 
Gonorrheea: 172. 

Gout: 66, 169. 

Gravels 52)-735 175: 


Hemorrhages, wasting: 98. 
Hay fever: 88. 

Headache: 10, 142. 
Headache, sick: 142. 
Hives: 41, 174. 
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Hoarseness: 24, 75. 
Hydrophobia: 115, 135. 
_Inflammations: 135, 164. 
Insect bites: 158, 183. 

Itch: 166. 

Ivy poisoning: 36, 88, Ig, 130. 


Jaundice: 100, 166. 
Kidney troubles: 73, 77, 104, 111, 133, 149. 


Laxative; 75. 

Leucorrhcea: 172. 

Liver troubles: 5, 7, 75, 111,117, 119, 
Lock jaw: 24, 115. 

Moungitroubles:: 85117.4113.7 22,136, £4562 


Mumps: 174. 


Nausea: 146. 

Nervous debility: 153. 
Nervousness: 100, 113, 142. 
Neuralgia: 97; 105, 146. 
Nursing sore mouth: 169. 


Paralysis: 174. 

Piles; 136, 175: 

Pneumonia: 118. 

Poultice for inflamations: 26, 135, 164, 175. 
Purgatives: 7, 43, 66. 

Rheumatism: 5, 36, 66, 72, 75, 104, 105, 117, 165. 


Salivation, mercurial: 169. 
Scalds: 56, 57. 

Scrofula: 66. 

Skin disease: 56, 57. 

Small pox: 5. 

Snake bites: 56, 57, 157, 183. 
Sore mouth; 166, 169. 

Sores, unhealthy: 83. 

Sore throat: 5, 97, 136, 156, 165. 
Sprains: 83,122, 136, 164. 
Stimulant: 75, 85. 

Stomachic tonic: 5, 75, 85, 19. 
Stomach pains:.146. 

Summer complaint: 45, 56, 57, 88. 
Sun stroke: 56, 57. 

Syphilis: 66. 


Teething: 151. 
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Tonic: 5, 72, 75, 98, 100. 104, 117, 119, 120, 166, 167 
Toothache: 158. 


Vermifuge: lol, 164. 


Whooping cough: 115. 

Worms: 1o1. 

Wounded nerves: 24. 

Wounds, to heal: 56, 57, 66, 119, 135, 169. 


Veterinary Medicines. 
Appetizer for horses: 165. 


Alterative: 5. 
Astringent: 82. 


‘Bag, caking of: 165, 183. 


Cholera, hog: 165. + 


Galls: 66, 135, 136. 
Heaves: 1609. : 
Hide-bound Horses: 5. 
Hog cholera: 165. » 
Hollow horn: 165. 


Joints, swollen: 136. 


Laureled sheep: 158. 
Laxative: 66. 


Murrain: 165. 
Parturient for cows: 122. 


Prolapsus: 158. 
Purgative: 5. 


INDEX... 


302 


The figures refer to the number of the weed, not to the page. 


Acacia, three-thorned 44. 
Amaranth, thorny 162. 
American Ivy 33. 
Angelica 60. 

Angelica Tree 65. 
Apple-of-Peru 134. 


Balm 149. 

Balsam Apple, wild 58. 
Basil 148. 

Beaver Poison 63. 
Dead-Straw 69. 

Beet, wild 57. 

Bee-weed 80. 

Beggar’s Lice 41-48-49-123. 
Beggar’s Ticks 48-41-49-95. 
Bergamont, wild, 149. 
Blackberry Briars 45. 
Black Locust 44. 
Bladder Ketmia 29. 
Blue Devil 80. 
Blue-grass, English 197. 
Blue-stem 125. 

Biue Thistle 125. 
Blue-weed 125. 

Bluets 67. 

Bitter Dock 166, 

Bitter Sweet 130. 

Boar Thistle 105. 
Bokhara Clover 39. 
Boneset 75. 

Boneset, blue 76. 
Boneset, round-leaved 74. 
Bouncing Bet 19. 

Brake 199. 

Briars 45. 

Briar, sand 132. 

Broom Brush 25, 
Broomsedge 191. 
Brown-eyed Susan 91. 
Buck-horn Plantain 159. 
Buck Plantain 159. 
Bulrush 186. 

Bull’s-eye gg. 
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Burdock 104. 

Bush Clover 42. y 
Buttercup, acrid 3. 
Buttercup, creeping 4. 
Buttercup, small-flowered 2, 
Buttercup, tall, 3. 
Butter-weed, 81. 


Canada Thistle, 108. 
Carrot, wild, 59. 
Catnip, 151. 
Centaury, 120. 
Clear-weed, 175. 
Cleavers, 69. 
Climbing Buckwheat, 170. 
Clotbur, go. 
Clotbur, thorny, 89. 
Clover, Bokhara, 39. 
Clover, bush, 42. - 
Clover, Dodder, 128. 
Clover, hop, 38. 
Clover, Japan, 42a. 
Clover, Rabbit-foot, 37. 
Clover, violet, 42. 
Clover, yellow, 38. 
Charlock, I1. 

Cheat Grass, 196. 
Cheeses, 26. 

Chess, 196. 
Chiccory, 110. 
Chickweed, 21, 22. 
Cinquefoil, 47. 
Cockle, 20. 
Cocklebur, go. 
Coreopsis, wild, 94. 
Corn Cockle, 20. 
Corn Gromwell, 124. 
Cowbane, spotted, 63. 
Cow Parsnip, 61. 
Cotton, wild, 119 
Crab Grass, 189. 
Crane’s-bill, 30. 
Crowd-weed, 15. 
Cucklebur, go. 
Cud-weed, 84. 
Curled Dock, 166. 


Daisy, 78. 
Daisy, Flebane, 82. 
Daisy, Ox-eye, 99. 
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Daisy, yellow, 91. 
Dandelion, 111. 
Dandelion, false. 109. 
Darnel, 197. 

Date Plum 116. 

Day lily 179. 

Dead Nettle 157. 
Deer Grass 53 
Dewberry Briars 46. 
Devil’s Flax 138. 
Devil’s Grandmother 71. 
Devil’s Grass 112. 
Devil’s Iron-weed 113. 
Devil’s Plague 59. 
Devil’s weed 79, 113. 

- Dodder 129. 

Dodder, clover 128. 
Dock, bitter 167. 
Dock, curled 166. 
Dock, yellow 166. 
Dogbur 122. 

Dog Fennel 97. 
Dog-bane 117. 
Dogtail grass 194. 


Eglantine 51. 

Elders 66. 

Elecam pane 85. 
English Blue Grass 197. 
English Plantain 159. 
English Thistle 79. 
Evening Primrose 56. 
Everlasting 83. 

Eve’s thread 179. 


Fall Aster 80 

False Dandelion to09, 
Farewell Summer 79. 
Feather Grass 193. 
Fever-wort 75. 

Field Garlic 178. 
Field Poppy 8. 
Fire-weed 55, 103. 
Flea-bane Daisy 82. 
Flowering Spurge 171. 
Flower-of-an-Hour 29. 
Fox-tail grass Igo. 
French wormwood tot. 
Fuller’s Card 7o. 


- 
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Galingale 184. 

Garlic 178. 

Glenn Pepper 15. 
Glennweed 15. 

Gill 152. 

Gipsy-weed, 139. 
Golden Rod, 77. 
Goose Grass, 69. 
Grass, Poverty, 181, 185. 
Gravel-root, Indian, 73: 
Greenbriar, 177. 
Gromwell, 124. 
Ground Cherry, 133. 
Ground Ivy, 152. 


Hairy Mint. 50. 
Harbinger-of-Spring, 64. 
Heal-all, 155. 

Hemp, Indian, 117, 138. 
Hercules’ Club, 65. 
Hog-bite, 112. 

Honey Locust, 44. 

Hop Clover, 38. 
Horehound, 156. 

Horn Poppy, g. 
Horse-balm, 149. 

Horse Nettle, 132. 
Horse-radish, 10. 

Horse Sorrel, 168. 
Horse-tail, 198. 
Horse-weed, 81, 87, 113. 
Houstonia, 68. 
Hutton-weed, 70. 
Hydrangea, wild, 52. 


Impudent Lawyer, 138. 
Indian Gravel-root, 73. 
Indian Hemp, 117, 138. 
Indian Mallow, 28. 
Indian Plantain, 102. 
Indian Thistle, 70. 
Iron-weed, 72. 
Iron-weed, Devil’s, 113. 
Italian Rye Grass, 197. 
Ivy, American, 33. 

Ivy, Ground, 152. 

Ivy, Poison, 36. 


Jamestown-weed, 135. 
Japan Clover, 42a. 
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Jimson-weed, 135. 
Julep Mint, 145. 


Lamb’s Quarters, 163. 
Leaf-cup, 86. 
Lettuce, wild, 113. 
Lily, glade, 180. 

Lily, wild, 180. 
Lobelia, 115. 

Locust, black, 44. 
Locust, honey, 44. 
Locust, yellow, 40. 


Mallow, common, 26. 
Mallow, - Indian, 28. 
Mandrake, 7. 
Master-wort, 61. 
May Apple, 7. 

May weed, 97. 
Meadow Beauty, 53. 
Meadow Rue, 1, 
Melilot, 39. 
Mijk-weed, wg. 

Mi nt, 145. 

Mist Flower, 76. 
Moon-wort, 200. 
Morning Glory, 126. 
Moth Mullein, 137. 
Mountain Mint, 147. 
Mullein, 136. 
Mustard, wild, 11. 


Nail-rod, 79. 
Naked-weed, 112, 

Nettle, 174. 

Nettle, dead, 157. 
Nigger-head, gr. 
Nightshade, 130. 
Nightshade, common, 131. 


Oak, poison, 36. 
Old-field Balsam, 83, 
Old-field, sweet, 79. 


Old Virginia Stick-weed, 79. 


Old White-top, 193. 
Old Witch Grass, 188. 
Ox-eye Daisy, gg. 


Papaw, 6. 
Parsnip, cow, 61. 
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' Parsnip, wild, 62. 
Pasture Thistle, 107. 
Peppergrass, Virginia, 14. 
Peppergrass, English, 15. 
Peppermint, 146. 
Persimmon, 116. 
Pig-weed, 161. 
Pink-bloom, 120. 
Pitchforks, 95. , 
Plantain, 158. 

Plantain, Buck, 159. 

Plantain, Buckhorn, 159. 

Plantain, English, 159. 

Plantain, Indian, 102. 

Plantain, White, 160. 

Pleurisy-root, 18. 

Poison Ivy, 36. 

Poison Oak, 36. 

Poison Vine, 36. 

P )ke- weed, 165. 

Poplar, white, 176. 

Poppy, corn, 8. 

Poverty Grass, 181, 185. 

Primrose, evening, 56. 

Puccoon, 124. 
jPurslane, 23. 

Pussley, 23. 


Queen-of-the-Meadow, 73. 
Queen-weed 62. 
Quill-wort, 73. 


Radical, 132. 
Radish, wild, 16. 
Rag-weed, 88. 
Rag-tall, 87. 
Rattle-root, 5. 
Rattle-weed, 5. 
Red-weed, 168. 
Rheumatism-weed, 117. 
Rib-wort, 159. 
Rich-weed, 175. 
Ripple, 159 

Rose, Swamp, 50. 
Rose, wild, 50. | 
Running Briars, 46. 
Rush, wood, 182. 


Sand briar, 132. 
Sedge, 187, gl. 
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Senna, wild, 43, 

Sheep Sorrel, yellow, 31. 
Sheep Sorrel, red, 168. 
Shepherds Purse, 13. 
Sheriff, Pink, go. 
Silk-weed, 119. 

Sinkfield, 47. 

Skeleton weed, 112. 
Skullcap, 153. 

Skullcap, silky, 154. 
Skunk’s Cabbage, 183. 
Smart-weed, 169. 
Soap-wort, 19. 

Sorrel, horse, 168. 
Sorrel, red, 168. 

Sorrel, yellow, 31. 

Sow Thistle, 14. 

Spanish Needles, 96. 
Speedwell, 140. 

Spiny Sida, 27. 
Spurge;.172. 

Spurge, flowering, 171. 
Squaw-root, 5. 

stick: Seed, 48, 49, 122, 123. 
Stick tights, 41, 48, 49, 95. 
Stick weed, 80, 93. 

Stick weed, Old Virginia, 79. 
St. John, 24. 

St. John’s-wort, 24. 
Stone seed, 124. 

Sumach, 34. 

Sumach, Chinese, 32. 
Sumach, dwarf, 35. 
Sundrops, 56, 57. @ 
Sunflower, wild, 92. 
Swamp rose, 50. 

Sweet briar, 51. 

Sweet scabious, 82. 
Sweet William, wild, 121. 


Tansy, Ioo. 
Tar-weed, 54. 
Teasle, 70. 

‘Thistle, blue, 125. 
Thistle, Boar, 105. 
Thistle, Canada, 108. 
Thistle, English, 70. 
Thistle, Indian, 7o. 
Thistle, pasture, 107. 
Thistle, purple, 105. 
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Thistle, sow, 114. 

Thistle, tall, 70. 

Thistle, Virginia, 106, 
Thistle, water, 70. 
Thorn-apple, 135. 

Thorny Amnranth, 162. 
Thorny Clotbur, 89. 
Thorough-wort, 75. 
Three-seeded mercury, 173. 
Tickle Grass, 188. ; 
Ticks, Beggar’s, 41, 48. 49. 
Tobacco-weed, 71. 
Tree-of-Heaven, 32. 
Trumpet creeper, 141. 


Velvet Grass, 193. 
Velvet leaf, 28. 

Vervain, blue, 143. 
Vervain, white, 142. 
Vine, poison, 36. 

Violets, 17. 

Violet, tri-colored, 18. 
Virginia creeper, 33, I4I. 
Virginia thistle, 106. 


Watercress, IT. 

Water hemlock, 63. 
Water thistle, 7o. 
White Devil, 79. 

White melilot, 39. 
White plantain, 160. 
White poplar, 176. 
White top, 82. 

Wild Beet, 57. 

Wild Bergamont, 14g. 
Wild Carrot, 59. 

Wild Coreopsis, 94. 
Wild Cotton, 119. 

Wild Flax, 138. 

Wild Lettuce, 113. 
Wild Lily, 180. 

Wild Morning Glory, 126. 
Wild Mustard, 11. 

Wild Oat Grass, 192. 
Wild Parsnip, 62. 

Wild Rose, 50. 

Wild Sunflower, 92. ° 
Wild Sweet Potato, 127. 
Wild Sweet William, 121. 
Wild Tobacco, 138. 
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INTRODUCTORY. 


In issuing this Preliminary Catalogue, I do so with no desire 
to convey an impression that my work in this respect is in any way 
complete; but simply to enter a wedge, to inspire the few who 
are working in the field to greater energy. 

Few species are recorded in the Liverworts, and Lichens; 
and in the lower forms of Pond Life, and Fungi, as very little col- 
lecting or study has so far been done in these classes. 

In this preliminary list I shall not enter into the details of our 
geology and topography, suffice it to say the State promises more of in- 
terest to the botanist than probably any other east of the Mississippi 
river, as it appears to be the southern limit of many boreal, the 
northern of many austral, and the eastern limit of many occidental 
forms. It bids fair also to continue to present many novelties; 
this may especially be said of all that unexplored and fascinating 
region laying south of the Great Kanawha River, a region that 
as far as I can learn the foot of a Naturalist has never trod. 

With the exception ofa few transient Botanists who have 
worked over, for their own personal pleasure, the neighborhood of 
some vacation resort the only attempts at obtaining a knowledge 
of the vegeteble resources of the State may be summarized as fol- 
lows: 

1867 and 1871, Dr. A. 8. Todd as Chairman of a Committee 
of the Medical Society of West Virginia, published a list of the 
“Medicinal Plants of West Virginia.” This list contains an enumer- 
ation of 9 trees, 7 shrubs, and 60 herbs. 

1870. Mr. DissDebarr, State Commissioner of hnmigration in 
his “Handbook of West Virginia,’ compiled a list of the timber 
trees of the State, in which he enumerated 52 species and added 
12 species of shrubs. 

1876. Prof. Fontaine in compiling his portion of the Centen- 
nial volume upon the “Resources of West Virginia,” listed more 
carefully the forest trees, shrubs and medicinal plants of the State, 
drawing the last from the publication of Dr. Todd. This work con- 
tains an enumeration of 69 trees and 16 shrubs. 

1878. Profs. H. N. Mertz and G. Guttenberg published a 
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check list of the “Flora of West Virginia,” being an account of — 
work done along the upper Ohio bottoms, and in the mountains of 
the north-eastern portion of. the State, the latter while located at 
Harper’s Ferry. This list enumerate 59 trees, 37 shrubs and 494 
herbs. 

Miss Verona Mapel, Preceptress of the High Schoolat Glenville, 
Gilmer county, has quite thoroughly worked over her immediate 
vicinity in connection with herschool duties. She reports 42 trees, 
23 shrubs and 290 herbs. Her list does not include the commoner 
weeds and herbs, nor the grasses or sedges. 

1890-92. Mr. L. W. Nuttall an enthusiastic student of struc- 
tural botany and a keen observer of forms, has spent considerable 
time working up his locality, (Nuttallburgh, Fayette county). He 
has kindly furnished me with a manuscript list of about 700 spe- 
cies, many of which I have had the pleasure of. examining while 
visiting at his hospitable home. 

Dr. H. McS. Gamble has done considerable herbalizing in 
connection with his zoological work in Hardy county, near Moore- 
field. He has kindly donated to the Station his herbarium consist- 
ing of 157 species, which are mentioned among the others of this 
lists : 

In compiling this Catalogue I have had the assistance af- 
forded by these sts, as well as personal notes from Prof. Gutten- 
berg, Miss Mapel, Mr. Nuttall and Dr. Gamble. I have also been 
kindly tendered notes taken in the State by Prof. Joseph F. James, 
Prof. Chas. R. Barnes, Prof. Thos. C. Porter, and Mr. Aug. D. Selby. 
Prof. Brown, of the University, has also loaned me his herbarium 
of Glenville plants for examination, as has also Dr. Workman, of 


Bayard. 
All these contributions are acknowledged in the text by a 
or name initial appened to species or localities. All localities 


mentioned, where such credit is not given, record my personal ob- 
servations. 

IT am under special obligations to Prof. N. L. Britton for his 
“kind help in comparing numbers of my plants with those in the Col- 
umbia College Herbarium, as well as for suggestions and assistance 
in many ways. Jam also idebted to Prof. W. A. Kellerman for 
the examination of nearly all of the epiphytic fungi in this work; 
and to Prof. Charles H. Peck for the identification of some of the 
epiphytes,.and all of fleshy fungi. 

As to nomenclature: I have followed the principle of prior- 
ity and the double credit system, as far as my access to literature 
would allow. Omissions in this matter will be found to be indirect 
proportion to my lack of ability to refer. 

My idea of the matter is as follows: Linneus-had not com- 
pleted his work of generation until the issue of his “Species Plan- 
tarum” in 17538. Any changes that he made, therefore, in his pre- 
vious work, or while classifying the work of others. who pre- 
ceded him, should be acknowledged as positive. Surely a man 
has a right to correct his own errors. We should not ignore 
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nore his later ideas by picking out these errors and attempting to 


establish them as facts today, simply because the errors had the 
precedence of the correction of them. Linneus’ “Systema Planta- 
rum” (1735) was little more than a mere list of names and should 
not be accepted as authority in the face of later work done by 
himself or some other careful systematist, even if he did not 
change these names in his “Species Plantarum.” 

To illustrate this, I feel that Robert Brown’s Nasturtium 
should hold; and that Linneeus’ Lepidium (1737) cannot be returned 
to his Nasturtium (1735). Linneeus named one of our genera Pavia 
in 1735; he corrected this to Esculus in 1737; but in 1753 decided 
that AXsculus was the proper name for the genus: Is it not right 
that we should regard this change and acknowledge his correction 


by using the name AYsculus hereafter? Properly, following this 


idea, we have no need to fear that the 15,000 species of Astragalus 
will be changed to Glycia with an “OK” placed after them; how 
unfortunate it would be to mark with that American symbol for 
“all correct” many of the changes that Herr Kuntze advises! 

As to the double credit system: I judge it no more than 
right to give the discoverer of any species credit for his work, even 
if he does err by placing the species in a wrong genus. It is also 
proper, I think, to acknowledge the student whoatterwards detects 
the error ; ; especially as this acknowledgement is part of the neces- 
sary data in considering the species. 


Morgantown, W. Va., July, 1892. 
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RANUNCULACEX. 


CLEMATIS, L. 


C. Virginiana, L. Virgin’s Bower. M. & G. 
River banks, fence rows, etc., Monongalia: Marion: 
Preston: Wood. Webster: Long Glade. Gilmer: Glenville 
—V.M. Greenbrier: near White Sulphur Springs. Sum- 
mers: near Hinton. Kanawha: near Charleston. Fayette: 

near Nuttallburg—L. W. N. 


C. viorna, L. Leather Flower. 
Thickets in rich soil. Monongalia: Little Falls. 
Marion: Valley Falls—K. D. Walker. Fayette: near Nut- 
tallbure—L. W. N. Summers: near Hinton. 


C. verticillaris, DC. Mountain Clematis. 
Rocky Woods. Monongalia: near Cheat View. 


ANEMONE, L. 


A cylindrica, Gray. Long-fruited Anemone. 
Dry Woodlands. Wood: near Leachtown. Jackson: 
near Sandyville. Rare. 


A. Virginiana, L. Thimble-weed. M. & G. 

Open woods and meadows. Upshur: near Buckhan- 

non. Monongaha: along the Monongahela River. Ran- 

dolph: Rich Mountains, alt. 1,825 ft.. Fayette: near Nut- 

tallburg, where it grows as tall as 4 ft—L. W. N. Frequent 
throughout the State. 


A. Canadensis, L. Pennsylvania Anemone. A. Pennsylvanica, L. 
Rich woods, rare. Calhoun: along Laurel Run. Gil- 
mer: near Glenville—V. M. 


A. quinquefolia, L. Wind-flower. Wood Anemone. A. ne- 
morosa, Li. 

Margins of rich woods and opens. Calhoun: along 

Laurel Run. Gilmer: near Glenville—V. M. Fayette: 
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A. trifolia, L. 
ae Rich woods. Mercer: near Ingleside. McDowell: 
‘Ka near Elkhorn. Monongalia: near Camp Eden. 

The altitude of the first two stations in the southern 
part of the State is from 2,200-2,350 ft.; these localities are 
along the same range 6f mountains as the original station of 
Canby in Virginia. The Monongalia station in the extreme 
northern part of thé State has an altitude of about 850 ft. and 
is near Knipes’ Pennsylvanian station. Though I have not 
as yet.found the species at any point through the state that 
would connect these distant points, yet I fully believe that 
many will be found in the future. 


HEPATICA, L. 


H. Hepatica (L.), Britt. Hepatica. Liver-leaf. M. & G. 
Rocky or rich woods. Gilmer: near Glenville—-V. M. 
Greenbrier: near White Sulphur Springs. Hardy: near 
Moorefield—G. Mercer: nearBluefield. Monongalia: along 
Decker’s Creek. Fayette: near Nuttallburg, where it often 
grows in clefts in rocks—L. W.N. And frequent throughout 

the northern portions of the State. 


H. acuta (Pursh). Britt. M. & G. 
Rich woods. Gilmer: near Glenville—V. M.—Prof. 
Brown. Greenbrier: near White Sulphur Springs. Monon- 
galia: near Cheat View. Throughout'the State, especially 
eastward in the mountains. More frequent than the preced- 

ing. McDowell: near Elkhorn. Mercer: Bluestone Je. 


SYNDESMON, Hoffm’g. 


E 

3 S. thalictroides (L.), Britt. Rue Anemone. (Thalictrum anemon- 
3 oides, Michx.) M. & G. 
; Woods and hillsides. Gilmer: near Glenville—V. M. 
s Fayette: near Nuttallburg—L. W. N. Monongalia: near 
_  -' Uffington and Morgantown. Frequent throughout the State. 
Hardy: near Moorefield—G. Mercer: near Beaver Spr. 

: 


Forma rosea. 
A beautiful rose colored clump of the species has per- 
sisted for two years in Monongalia at Little Falls near the 


Cascade. 
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THALICTRUM, L. 


. dioicum, el. : M. & G., V. M., L. WN. 
Rocky Haake frequent throughout the State. Hspec- 
ially noticeable in the Alleghanies. 


; polygamum, Muhl. Common Meadow Rue. M. & G. 

Damp meadows and near streams and ditches. Ran- 
dolph: rich growths in the bottoms along Tygart’s Valley 
River. Fayette: near Kanawha Falls James: near Nuttall- 
burg, alt. 2,000 ft—L. W. N. Gilmer: near Glenville. 
Frequent throug hout the State. 


. purpurascens, L. Purplish Meadow Rue. 

Dry, open woods and rocky. hillsides. Wirt: near 
Klizabeth; near Burning Springs. Webster: near Upper 
Glade. Randolph: along Tygart’s Valley River, alt. 2,100 
ft. Fayette: near Nuttallburg —L. W. N. 


. Clavatum, DC. 
Fayette: Near Nuttallburg, in sandy clefts of rocks 
around waterfall, alt. 200 ft., one station—L. W.N. 


TRAUVETTERIA, F. & M. 


. palmata, F. & M. False Bug-bane. : 
Plentiful along the Blackwater Fork of Cheat, about 
one mile below Davis in Tucker county. Fay ette: near 
- Hawk’s Nest; and Loup Creek—James; near Nuttallburg, 
common—L. W. N. 


RANUNCULUS, L. 


. ambigens, Wats. Water Plantain Spear Wort (R. alismae-— 

folius, Gray.) 

One station only; Upshur: in a marshy spot near 
Lorentz. 


_ abortivus, L.  Small-flowered Crowfoot. L. W.N., V. Ma 
M. & G. 
Damp, shady places, frequent throughout the State. - 


. sceleratus, L. Cursed Crowfoot. V.M. 
Moist places, common throughout the State. 


- recurvatyus, Poir. Hooked Crowfoot. M.& G. 

Rich, open woods. Abundant along the Monongahela 
river in Upshur, Barbour, Taylor, Marion, and Monongalia 
counties. Fayette: near N Vuttallburg, not ‘common—L, W. 
N. Mercer: near Simmons, 
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R. fascicularis, Muhl. Early Crowfoot. 
; Dry or moist grassy hillsides. Monongalia: near Mor- 
gantown. Mineral: near Keyser—W. Gilmer: near Glen- 


ville—V.M. Hardy: near Moorefield—G. 


R. septentrionalis, Poir. Buttercup. 
Moist, shady places. Fayette: near Nuttallburg—L. 
W.N., and general throughout the State. 


: 
; R. Pennsylvanicus, L. Pennsylvania Buttercup. 
4 Damp woods. Monongalia and Marion, along the 
Monongahela river. ° 
z 
R. REPENS, L. Creeping Crowfoot. NG. 


2 
; 
j 
= 
a 
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Low grounds. Mineral: Banks of the Potomac near 
Keyser. Jefferson: near Shenandale Springs. 


+ 


R. ACRIS, L. Tall Buttercups. 
Waste places infrequent. Wood: near Parkersburg, 
Jefferson: near Shenandoah Junction: Randolph: in ‘clear- 
: ings on Cheat Mountain, near Cheat Bridge, a 3350 ft. Gil- 
a : mer: near Glenville—V. M. 


2 | HELLEBORUS, L. 


H. VIRIDIS, L. Green Hellebore. 
Hardy: near Moorefield—G. It was from specimens 
sent to Dr. Gray from this station by Dr. Gamble, that the 
location “W. Va.” was credited in the Manual. 


s CALTHA, L. 


C. palustris, L. Marsh Marigold. 
Two stations only known to me ; Grant: ina spring 
run in deep woods near Bayard, about fifty plants within an 
area of one hundred feet. Preston: near Terra Alta. 


ISOPYRUM, L. 


I. trifolium, (L.), Britt. Gold Thread. Coptis trifolia, Salish. 
Deep, rich mountain woods. Preston: near Mill Run 


and Cranesville. 


AQUILEGIA, L. 


os Canadensis, L. ‘Wild Columbine. M. & G. 

Damp, rocky places. Mineral: along Knobby moun- 

tains. Monongalia: along Cheat River. ‘Calhoun: along 
Little Kanawha River, Gilmer: near Glenville—V. M.; 
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Prof. Brown. Fayette: near Nuttallburg—L. W.N. Hamp-_ 


shire: near Docs Gully. Hardy: near Moorefield. 
A smali form 6 to 8 inches high, with small leaves 
and flowers. Mercer: near Beaver Spr. 


DELPHINIUM, L. 


D. tricorne, Michx. Dwarf Larkspur. 
Dry woods. -Monongalia: along Cheat and Mononga- 
hela Rivers. Marion: along the Monongahela. Gilmer: 


near Glenville—V. M.; Prof. Brown. Frequent. throughout — 


the northern part of the State. 


Forma albiflora. 
Monongalia: prevalent near Stumptown. The flowers 
are pure white with no tinge of blue. 


D. CoNsOoLIDA, L. Field Larkspur. 

Frequent in old fields and along roadsides. Lewis: 
along Stone Coal Creek. Monongalia: near Morgantown. 
Upshur: near Buckhannon. Randolph: near Beverly. 
Kanawha: near Kanawha Falls—James. 


ACONITUM, Tourn. 


A. uncinatum, I. Wild Monk’s Hood. : 
Deep, rich woods along streams. Randolph: along 
Cheat River near Cheat Bridge. Monongaha: near Camp 
Kden. Fayette: near, Nuttallburg, along New River—L. 


WN. 
CIMICIFUGA, L. 
C. Americana, Michx. American Bug-bane. 


Plentiful throughout the mountain regions of Mineral, 
-Hampshire, Grant, Tucker, Hardy: near Moorefield; Ran- 
dolph, Pendleton, Webster, Pocahontas,and Greenbrier coun- 
ties. Fayette: near Nuttallbure—L. W. N. McDowell: 
near Elkhorn. 


C. racemosa. (L.), Nutt. Rattle-weed, Black Cohosh. M. & G. 

Rich opens and clearings. Wood: near Leachtown. 

Lewis: along Stone Coal Creek. Randolph: near Valley 

Bend; Point Mountain, alt. 3300 ft. Webster: Buffalo Bull 

Mountains. Gilmer: near Glenville—V. M. Fayettey near 
Nuttallburg—L. W. N. and frequent throughout the State, 


ACTZEA, L. 


A, spicata, (L.) var. rubra, Ait. Red Baneberry. iS 


Rich woods, infrequent. Randolph: on Point Moun 
tain. Grant: near Bayard. Tucker: near Davis. 
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_ A-alba. Mill. White Baneberry. M..& G. 


Rich woods. Randolph: on Point Mountain. Tucker: 
near Davis. Grant: near Bayard. Fayette: near Nuttall- 
bure.—L. W.N. 


HYDRASTIS, L. 


H. Canadensis, L. Yellow Root, Yellow Puccoon, Golden Seal. 

Deep Rich woods. Jackson: near Ripley. Wirt near 

Burning Springs. _Grant: near Bayard. Upshur: summit 

on Staunton pike. Lewis: along Leading Creek. Calhoun: 

along Laurel Run: Gilmer: -near Glenville.—V. M\; Prof. 
Brown. Monongalia: along Cheat River. 
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‘ XANTHORRHIZA, Marshall. 

; Z. apiifolia. L. ‘Her. Shrub Yellow Root. 

3 Rich rocky mountain woods. Nicholas: on Mumble- 
‘ the-Peg Creek, plentiful. Fayette: near Nuttallburg, com- 
i mon.—L. W.N. 

_ MAGNOLIACEZR. 


yu 


MAGNOLIA, L. 


M. acuminata, L. Cucumber Tree, “Yellow Linn.” M. & G. 
Rich woods. Monongalia: along the Monongahela 
river, especially near Little Falls, Opekiska, and Montana. 
Wirt: along Little Kanawha River. Randolph: on: Point 
Mountain, alt. 2335-3700 ft. Webster: along Buffalo. Bull 
Mountains. Nicholas: at Beaver Mills, and Collett’s Glade. 
Jackson: near Sandyville. Mineral: near Keyser. Preston: 
along B. & O. R. R. Randolph: on Cheat Mountain, alt. 
2800 ft. Gilmer: near Glenville—V. M. Monroe: near Alder- 
son. Summers: near Greenbrier Stock Yards; near Hinton. 
Kanawha: near Handley. Harrison: near Shinnston and 
Lumberport. Fayette: near Nuttallburg—L. W. N. 


M. tripetala, L. Umbrella tree. M. Umbrella, Lan. 
Rich woods near streams. Wirt: near Burning 
Springs. Randolph: on Point Mountain, alt. 2800 ft. Ka- 
nawha: near Charleston—C. R. Barnes; James. Nicholas: 
near Beaver Mills, alt. 2125 ft. Gilmer: near Glenville—V. 
: M. Monongalia: Little Falls. Summers: near Hinton. 
) Harrison: near Shinnston and Lumberport. ~ Fayette: 
near Nuttallburg, rare—L. W. N. Hardy: near Moorefield. 
McDowell: near Elkhorn, . Mercer: Bluestone Junction and 

Ingleside. ; 
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M. Fraseri, Walt. Ear-leaved Magnolia. ie 

Deep rich mountain. woods. Randolph: on Point 

Mountain, alt. 8700 ft. Webster: on Buffalo Bull Mountain, 

alt. 3400 ft.. Nicholas: near Beaver Mills, alt. 2125 ft. Fay- 

ette: near Nuttallburg -L. W. N. Summers: near Hinton. 
McDowell: near Elkhorn. Mercer: Bluestone Jc. 


LIRIODENDRON, L. 


L. Tulipifera L. Tulip Tree, “White, Yellow, or Hickory Pop- 
lar.” MGeG: 

Common in rich woods throughout the State. Mag- 
nificent trees in Randolph, Pocahontas, Greenbrier, Webster, , 
Nicholas, and Preston counties. Summers: near Hinton. 
Fayette: near Kanawha Falls; near Nuttallburg, common— 


lise Woe sN, toBardy : near 
Ingleside. * 
ANONACEZ. 
ASIMINA, Adans. 
= triloba (L.), Dunal. Papaw. M. & G. 


Rich soil near streams, common. Wood: near Kana- 
wha Station. Wirt: along Straight Creek.. Webster: Buf 
falo Bull Mountains, alt. 2100 ft. Nicholas: along Peter 
Creek. Fayette: along Gauley river. -Kanawha, Putnam 
and Mason: along the Great Kanawha. Gilmer: near Glen- 
ville—V.M. Greenbrier: near Ronceverte.. Summers: near 
Hinton. Marion: near Worthington, Fairmont and Montana. 
Monongalia: general. Fayette: near Nuttallburg, common. 
—L.W.N. Morgan: near Cacapon. Hardy: near Moore- 
field. Mercer: near Ingleside. 


MENISPERMACES. 
MENISPERMUM, L. 


M. Canadensis, L. Moonseed. V:- MM, Mie& Gs 
Thickets.. Wirt: along Little Kanawha River. Ma- 
rion and Monongalia: along fhe Monongahela. Greenbrier: 
near White Sulphur Springs. Fayette: near Nuttallburg, 
pistillate plants, rare.—L. W.N.; and frequent along streams 
throughout the State. Hardy: near Moorefield. Mercer: 

near Princeton. 
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BERBERIDACES. 
BERBERIS, L. 


B. Canadensis, Pursh. Barberry. 
Fields and roadsides. Mercer: near Beaver Spring, 
where it partakes of the nature of a weed. 


B. VULGARIS, L. 
Thickets and roadsides. Monongalia: a wide escape 
near Laurel Point. “Mercer: a wide escape near Ingleside. 


q CAULOPHYLLUM, Michx. ~ 


C. thalictroides, (L.), Michx. Blue Cohosh. — M.'& G: 
Deep, rich woods. Randolph: Rich Mountains; Point 
2 Mountain, alt. 3,300 ft. Monongalia: along the Mononga- ~ 
y hela River. Gilmer: near Glenville—V. M. Fayette: near 
Nuttallburg —L. W. N. Mercer: near Bluefield. Frequent 
throughout the State. 


JEFFERSONIA, Barton. 
J. diphylla, (L.), Pers. Twin-leaf. M. & G. 


Rich woods. Monongalia: near Morgantown. Ma-_ 
rion: near Glover’s Gap. Wetzell: near Littleton. Marshall: 
near Glen Easton. Gilmer: near Glenville—V. M.; Prof. 
Brown. Cabell: near Huntington—Aug. Selby. 
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PODOPHYLLUM, L. 
P. peltatum, L. May Apple. Mandrake. VM: Ma &G. 


Frequent throughout the State, in some rich spots 
very abundant. Randolph: Rich Mountains, alt. 1610-~ 
2125 ft.; Point Mountain, alt. 3300 ft. Fayette: near Nut- 
tallburg—L. W. N. Hardy: near Moorefield—G. Mercer: 
Bluestone Je. 


ey 


NYMPHACE Z&. 
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CASTALIA, Salish. 


- C. odorata, (Dryand), Woody. & Wood. White Water Lily. 
E Nymphea odorata, Ait. 
E In slack waters. Preston: near Pennsylvania line, 
. rare. 

: 
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“NYMPHZiA, L. 


N. advena, Soland. 


In slack waters: 


Wirt: Calhoun and Gilmer: 
River. Upshur: 


Yellow Pond Lily. 
Preston : 


: near Terra Alta. 


near Lorentz. Morgan: along the Little 
Cacapon. Putnam; near Buffalo. Hardy: near Moorefield. 
PAPAVERACE i. 


Ss. Canadensis, L. Blood-root. 


Rich woods, frequent. 
Monongalia : 


Spring, and Shenandale Spring. 
V.M. «Fayette: 
the State. 


“Coon-root.” 


SANGUINARIA, L. 


M. & G. 


Randolph: Point Mountain 
near Morgantown 


Jefferson: near Flowing 
Gilmer: near Glenville— 


near Nuttallburg—L. W. N.. Throughout 
Hardy : 


: near Moorefield—G. 


STYLOPHORUM, Nutt. 


S. DYPHLLUM (Michx.) Nutt. 
Old fields. Ohio: 


C. MAJUS, Lb. Celandine. 
Waste grounds 


Haston; near Morgantown. Jefferson: 
abundant. Lewis: 
Gr 


Hampshire: near Romney 


PAPAVER, L. 
P. DUBIUM, L. 


Smooth-fruited Corn-popy. 
Cultivated grounds, 


Celandine Poppy. 
near Wheelinge—M. & G. 


CHILIDONIUM, L. 


M. & G: 
, near dwellings. 


Monongalia: near 


near Charlestown, 
: near Weston. Hardy 


y: near Moorefield.— 


a 
and waste fields. Jefferson: near 
EN 
Shenandoah Je.; near Charlestown, abundant. Berkeley : 
near Hedgesville, a weed. 


FUMARIACESA. 


ADLUMIA, Raf. 
A. fungosa, Ait. Greene. 


Monongalia: climbing over roe 


Tibb’s Bun. 


VM; M &&. 


Wood: 
along the, Little Kanawha 
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BICUCULLA, Adans. 


. Cucullaria, (L.) Dutchman’s Breeches. M. & G. 


Rich woods. Monongalia: near Morgantown; along 
Cheat River. Gilmer: near Glenville—V. M. Hardy : near 
Moorefield—G. Fayette: near Nuttallburg—bh. W. N. 


~ 


. Canadensis, (Goldie.) Squirrel Corn. ME eG. 
Rich woods. Monongalia and Marion: along the 


Monongahela River. Preston: along Cheat River. Fayette: 
near Nuttallburg—h: W.N. 


. eximina, (DC.) 


Pocahontas: summit of Spruce Knob, alt. 4800 ft— 
A. D. Hopkins. 


NECKERTIA, Scop. 


é Asie (L.) Pale Corydalis, M. & G. 


On rocks. Randolph: on Lone Sugar Knob. Gilmer: 
-near Glenville—V. M. 


. flavula, (Raf.) Yellow Corydalis. 


Rich soils. Common throughout the northern rare 
ties. Fayette: near Nuttallbure—L. W.N. Hardy: near 
Moorefield. 


. aurea, (Willd.) Golden Corydalis. 


Along streams. Hardy: near Moorefield—G. 


FUMARIA, L. 


. OFFICINALIS, L. Fumitory. 


Waste places. Hardy: near Moorefield—G. 


CRUCIFER 4. 
‘ NASTURTIUM, R. Br. 
. OFFICINALE, R. Br. Water Cress. M. & G. 


Cold spring runs, frequent. Jefferson: near Shenan- 
dale Springs; near Flowing Spring. Lewis: on Leading 
Creek. Wirt: near Elizabeth. 


. SYLVESTRE, (L.), R. Br. Yellow Wood-cress. 


Moist places in open woods, frequent. Monongalia: 
near Morgantown. Preston: Cold Spring. Marion: near 
Montana. Jefferson: near Shenandale Springs. 


. obtusum, Nutt. 


River banks. Mason: near Point Pleasant, 
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N. palustre, (L.), DC. Marsh Cress. M. & G. 
Marshy places and glades, infrequent. Webster: near 
Welch Glade. Kanawha: near Charleston. Preston: near 
Kingwood. Fayette: near Nuttallburg, rare—L. W. N. 
Mason: near Point Pleasant; Banks of the Ohio. Wood: 

near Parkersburg. 


N. hispidum, (Desv.), DC. LV. palustre var. hispidum, Gray. 
Preston : near Kingwood. 


N. ARMORACIA, (L.), Fries. Horseradish. “Me kG 


Escaped from cultivation in many waste places and 
fields. Marshall: frequent in several places where it is com- 
plained of as a weed; difficult to eradicate. Jefferson: near 
Shenandoah Junction. 


BARBAREA, R. Br. 


B. VULGARIS, R. Br. Yellow Rocket. Mo é"Ge 
' Becoming a weed in many-places in Jefferson: Berke- 
ley : Morgan: Hardy : near Moorefield—G ; and other counties. 


B. PRZCOX, (Smith), R. Br, Scurvy Grass. 
Running wild near Charlestown in Jefferson; and 
Lewis:, near Weston. 


ARABIS, L. 
A. patens, Sulliv. 


Moist rocky places in woods. Monongalia: near - 


Monongahela River at Uffington. Preston: Cold Spring. 


A. levigata, (Muhl.), Poir. M. & G. 
Rocky places, frequent. Monongalia: near Morgan- 
town, and Little Falls. Marion: near Catawba. Fayette: 

near Nuttallburg, common—L. W.N. : 


A. Canadensis, L. Sickle-pod. — M. & G. 
Woods, and along cool runs. Monongalia: near 
Granville, near Morgantown and Uffington. 


A. lyrata, L. M. & G. 
Rocky or sandy places. Monongalia: shores near 
mouth of Cheat River. Mercer: near Ingleside. ; 


CARDAMINE, L. 


C diphylla, (Michx.), Wood. Pepper Root. Dentaria diphylla, 
Michx. M. & G. 

Common in deep, cool ravines and in the mountains. 

Monongalia: Wirt: Wood: Calhoun: Lewis: Upshur: Jef: 
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ferson ; Grant: and Tucker counties. Gilmer: near Glen- 
~ville—V. M.; Prof. Brown. Fayette: Hawk’s Nest—Porter ; 
near Nuttallburg—L. W. N. 


C. heterophylla, (Nutt.), Wood. D. heterophylla, Nutt. 
Rocky, moist places. Monongalia, near Little Falls ; 
opposite Uffington. Fayette: near Nuttallburg—L. W. N. 


C. laciniata, (Muhl.), Wood. M. «& G. 

Moist woods, frequent. Monongalia: opposite Beéch- 

woods and Uffington; near Little Falls. Preston; Cold 

Spring and elsewhere. Gilmer: near Glenville—V. M. 

Fayette: near Nuttallburg—L. W. N. Hardy: near Moore- 
field—G. 


Var. multifida, (Muhl.). 
Rich woods. Monongalia: near Little Falls. 


C. hirsuta, L. Small Bitter Cress. M. & G. 
Wet places.  Monongalia: Monongahela River below 
Morgantown; above Little Falls. Marion: near Catawba 

-  andelsewhere. Fayette: near Nuttallburg—L. W.N. 


-— 


C. bulbosa, (Schreb), B.S. P. Spring Cress. C. rhomboidea, 

DO” M. .& Gs 

Wet meadows and springy places. Preston: Cold 

Spring. Monongalia: road to Cheat River beyond Easton. 

Wood: Kanawha Station. Fayette: near Nuttallburg, com- 
mon—L. W.N. Mercer: near Bluefield. 


C. Douglassii, (Torr.), Britt. (€. rhomboidea, var. purpurea, Torr.) 
Damp places. -Monongalia: near Morgantown. 


C. rotundifolia, Michx. Mountain Water Cress. M. & G. 

Cool Springs. Preston: Cold Spring. Jefferson: 

Flowing Spring. Wirt.: near Burning Springs. Calhoun: 
Laurel Run. Monongalia; near Morgantown. 


DRABA, L. 


D. ramosissima, Desy. Whitlow Grass. 
On wet cliffs. Jefferson: cliffs along Shenandoah 
River between Millville and Harper’s Ferry. Tucker: Cliffs 
near Falls of Blackwater. Hardy: near Moorefield. 


D. verna, L. Shad Flower. 
Sandy wastes and roadsides. Monongalia: banks of - 
Falling Run; banks Monongahela below Morgantown, and 
near Little Falls. Marion: near Opekiska, Fayette: near 
Nuttallburg—L. W. N, 
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: HESPERIS, L. 
H. MATRONALIS, IL. ‘Dame’s violet. i 


Escaped to waste places. Monongalia: cinders of rail- 
road banks near Morgantown. 


SISYMBRIUM, L. 


S. OFFICINALE, (1.), Scop. Hedge Mustard. M. & G. 


Roadsidesand ditches, too common throughout theState. 


S. THALINA, (L.), Gay. 
Waste grounds. Fayette: near Nuttallburg—L. W.N. 


ERYSIMUM, L. 


E. CHEIRANTHOIDES, L. Worm-seed Mustard. M. & G. 

Roadsides and railroad embankments. Monongalia: 

near Morgantown. Jefferson: near Shenandoah Junction. 
Mineral: wear Piedmont. 


_CAMELINA, Crantz. 


C. SATIVA, (L.), Crantz. False Flax. 
Fields and waste grounds. Mineral: near Keyser— 
W. Jefferson: near Charlestown ; near Shenandoah Je. 


BRASSICA, L. 


B. NIGRA, (1L.), Koch. Black Mustard. Maxee.Ge 
Fields and waste places. Fayette: near Nuttallburg, 
much eaten as “greens” in spring—L. W. N. A common 

weed throughout the State. 


B. SINAPISTRUM, Boiss. Charlock. “Crowd-weed.” Kraut-weed. 
A miserable weed in wheat fields in Jefferson and 
Berkeley counties. Less abundant elsewhere throughout 

the State. 


CAPSELLA, Moench. 
C. BURSA-PASTORIS, (L.), Moench. Shepherd’s Purse. L.W.N., 
M. & G. 
Fields and roadsides, common throughout the State. 


LEPIDIUM, L. 


L. Virginicum, L. Wild Peppergrass. La? Wis N7 ae oe Gee 
Fields and roadsides, common throughout the State, 
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LL. CAMPSTRE (L.), R. Br. English Peppergrass, “Glenn-weed,” 


: 
, 


“Glenn-pepper,” “Crowd-weed.” 

Anexceedingly abundant weed in Jefferson and Berke- 

ley counties, where it is known as “Glenn-weed,” it being 

first noticed in the ficlds of Colonel Glenn ; who tells me 

that the weed was quite plentiful, however, in these fields 

- before he pokebnd them, having been brought there in 

clover seed bought in Hag: arstown, Md., and sown by the 

previous owner of the farm. The weed is now the 
worst pest in the large wheat fields of those counties. 


RAPHANUS, L. 
R. SATIvus, L. Radish. 
Frequently persistent in waste grounds and cultivated 
fields, in many parts of the State. 
CAPPARIDES. 
CLEOME, L. 
C. SPINOSA, L. Spider Flower. , C. pungens Willd. 


Escaped from farther south, at Barboursville near the 
Guyandootte River, Cabell county—Prof. James, 1877. 


CISTINEX. 
HELIANTHEMUM, Pers. 


H majus, (L.) B.8.P. Frost-weed. H. Canadense, Michx. 
Dry soils. Preston: near Terra Alta. 
LECHEA, L. 
L. minor, L. Pin-weed. L. major, Michx. 


Dry places. .Summers: near Hinton. Fayette: near 
Nuttallburg, alt. 1600 ft—L. W. N. 


L Leggettii, Britt & Hollick. L. minor, Lam. 


Dry sandy places. Fayette: near Nuttallburg, plenti- 
ful at an alt. of 2000 ft—L. W. N. 


VIOLARIEX. 
VIOLA, L. 


- V. pedata, L. Bird’s-foot Violet. 


Sandy soils. Monongalia: at The Flats. Mineral: 
along the Potomac near Keyser—W. Randolph: on Point 
Mountain. 
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Var. bicolor, Pursh. Pansy V iolet. 
Hardy : near Moorefield—G. Hampshire : near Rom- 
ney—A. D. Hopkins. 


V. palmata, L. M. & G. 


Near runs in moist ground. Monongalia: near The 


Flats, Morgantown. Gilmer: near Glenville—V. M. Frayer 


ette: near Nuttallburg—L. W. N. : 


V. cucullata, Ait. Common Blue. Violet. L. W.N., V. M., 
: M:. & G., G. 
Low grounds; common throughout the State. : 


V. sagittata, Ait. | Arrow Leaved Violet. M. & G. 


Dry or moist, sandy places. -Monongalia: near Mor- 


gantown, Uffington and Little Falls. Preston: near Cold 
Spring. Gilmer: near Glenville—V. M. Fayette: near 


Nuttallburg—L. W.N. 
V. blanda, Willd. Sweet White Violet. . M. & G. 


Damp woods. Monongalia; near Morgantown. Gil- 
mer: near Glenville—V. M. Fayette: near Nuttallburg—L. 
W.N., and frequent throughout the State. McDowell: near 
Elkhorn. 


V. primulaefolia, L. 


Damp soils. Fayette: near Nuttallburg—L. W. N. 


McDowell: near Elkhorn. 
V. lanceolata, L. Lance-leayed Violet. 
Boggy places. Monongalia: up Falling Run, above 
Morgantown, the only station so far known to me. 


V. rotundifolia, Michx. Round-leaved Violet. M. & G. 

Cold woods. Randolph: Rich Mountains, alt. 2110 

ft. Gilmer: near Glenville—V. M. Fayette: near Nuttall- 
burge—L. W.N. Mercer: near Ingleside and Wills. 


V. pubescens, Ait. Yellow Violet. M. & G. 
Rich woods. Mineral: near Keyser—W. Randolph: 

Rich Mountains, alt. 2125 ft. Grant: near Bayard. Tuck- 

er: along Blackwater Fork of Cheat. Gilmer: near Glen- 
ville—V. M. Fayette: near Nuttallbure—L. W. N. Mon- 


ongalia: near Cassville. 


Var. seabriuscula, T. & G. . 
Rich woods. Monongalia: near Morgantown, com- 
mon. Fayette: near Muttallburge—L. W. N. 
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V. hastata, Michx. 
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Woodlands. Fayette: near Nuttallburg—L. W. N. 
Oak woods. Mercer: near Bluefield. MeDowell: near Elk- 
horn. . 


\ 


WV. Canadensis, L. Canada Violet. M. & G. 


Rich woods. Monongalia: magnificent specimens ir 
great profusion along the woods bordering the F. M. & 
P.R.R., between Beechwoods and Little Falls; near Uffing- 
ton. Marion: near Opekiska and Catawba. Gilmer: near 
Glenville~V. M. ‘Fayette: near Nuttallburg -L. .W. N. 
McDowell: near Elkhorn. ; 


V. striata, Ait. Pale Violet. M. & G. 

Along runs. Monongalia: the most common species. 

Fayette: near Nuttallburg—L. W. N. Hardy: near Moore- 
field—G. McDowell: near Elkhorn. 


V. rostrata, Muhl. Long-spurred Violet. 
Hillside. Fayette: near Nuttallburgh—L. W. N. 


V. tenella, Muhl. Field Violet. (V. tricolor, var. arvensis, DC.) 
Fields and rocky opens. Monongalia:common. Min- 
eral: near Keyser—W. Fayette: near Nuttallburg—L. 
W.N. 
SOLEA, Ging. 


S. concolor (Forst.), Ging. Green Violet. M. &G. 
Rich woods. Wirt: near Burning Springs. Calhoun: 
along Laurel Run. Gilmer: near Glenville—V. M. 


POYLGALES. 
POLYGALA, L. 


P. sanguinea, L. Red Milkwort. 
Sandy fields. Wood: near Kanawha Station. | Web- 
ster: Upper Glade. Preston near Terra Alta. Fayette: near 
Nuttallburg, alt. 2400 ft.—L. W.N. 


Forma. albifiora. 
In the glades of Webster and Preston counties. 


P. mariana, Mill. P. fastigiata, Nutt. 
Damp places. Preston: near Terra Alta. 


P. Curtissii, Gray. 
Glady spots. Fayette: near Nuttallburg—L. W.N. 
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. eruciata, L. Cross Milkwort. 
Margins of Glades. Preston: near Reedsville. Web- 
ster: Upper Glade. 


. verticillata, L. Whorled Milkwort. 

Dry places. Wirt: near Burning Springs. Lewis: 
near Leading Creek. Upshur: near Buckhannon, Sum- 
mers: near Hinton. 


. ambigua, Nutt. 

Dry soils. Wood: near Lockhart’s Run. Wirt: near- 
Elizabeth. Calhoun: on Nigh-Cut Hill. Monongalia: hills 
below Morgantown. Fayette: near Nuttallburgh—L. W. N. 


. Nuttallii, T. & G. ' : 
Mountain woods. Fayette: near Nuttallburgh, alt. 
_ 2000 ft,—L. W. N. 


. Senega, L. Seneca Snake-root. 

Rocky soils and rich bottoms. Mineral: near Key- 
ser—W. Webster: in Welsh, Long and Collett’s glades, 
Preston: Reedsville glade. (Long clade is said to be white 
with this species when in bloom.) 


. paucifolia, Willd. Fringed Polygala. 
i Rocky woods. Mineral: near Keyser along the 
Knobby Mountains.—W. Hardy: near Moorefield—G. 


CARYOPHYLLE JZ. 
DIANTHUS, L. 


. ARMERIA, L. Deptford Pink. 
Fields, roadsides, and river banks. Marion: near 
Catawba —K. D. Walker. Gilmer: near Glenville—V. M. 
Fayette: near Nuttallburg, rare—L. W. N.; near Kanawha 
Falis—James. Summers: near Hinton. Jefferson: at Har- 
per’s Ferry —M. & G. 


SAPON ARIA, L. 


S. OFFICINALIS, L. Soap-wort. Bouncing Bet. 


Becoming a very common w eed along roadsides 
throughout the more settled Age of the State. In es- 
pecially large areas along the B. & O. R. R. and Shenandoah 
Valley R.-R., in Jefferson Co. Calhoun: Grantsville. Gil- 
mer: Glenville—V. M. Berkeley: Martinsburg. Summers: 
near Hinton. Fayette: near Nuttallbure—L. W.N. Hare 
dy: near Moorefield—G. Monongalia: near Lock 9, 
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SILENE,L . 
S. stellata, (L.), Ait. Starry Campion. M. & G. 


Wooded banks, frequent. Wood: Wirt: Calhoun: 
Gilmer: Lewis: and Upshur, common. Preston: near Ter- 
ra Alta. Summers: near Hinton. Greenbrier: near White 
Sulphur Springs. Fayette: near Nuttallburg—L. W. N. 
Hardy: near Moorefield—G. 


S. Virginica, L. Fire. Pink. Catchfly. M. & G. 
Open woods. Kanawha: near Charleston—Barnes. 
Fayette: near Nuttallburg, very common—L. W. N. Mer- 


cer: near Bluefield. Monongalia: permian formations ‘at 
Cassville. 


S. nivea, Otth. 
Wooded banks. Fayette: near Nuttallburg—L.W.N. 


S. Pennsylvanica, Michx. Wild Pink. 

: Open woods. Monongalia: near Morgantown. Min- 
eral: near Keyser—W. Gilmer: near Glenville—V. M. 
Hampshire: Doe’s Gully. 


S. antirrhina, L. Sleepy Catchfly. 
Dry places. Fayette: near Nuttallburg—-L. W. N. 


LYCHNIS, L. 
L GITHAGO, (L.), Lam. Corn Cockle. V.M.;M. &G. 


A frequent weed in wheat fields throughout the State. 


Fayette: near Nuttallburg, in shady places—L. W. N. 
CHERASTIUM, L. 
C. VULGATUM, L. Large Mouse-ear Chickweed. 


Waste grounds and fields. Ohio: Cowan’s Hill, near 
Wheeling—M.&G. Gilmer: nearGlenville—V.M. Wood: 
near Waverly and elsewhere, becoming frequent. Fayette: 
near Nuttallburg—L. W. N. 


C. viscosum, L. Mouse-ear Chickweed. 
Fields. Ohio: Cowan’s Hill, near Wheeling—M. & 
G. Fayette: near Nuttallburg—L. W. N. Monongalia: 
near Morgantown. 


C. arvense, L. Field Chickweed. M. & G. 
Dry places. Frequent throughout the State. 


C. nutans, Raf. Star Chickweed. M. & G. 
Woods near streamlets; cemmon in Monongalia and 
Marion counties. 
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STELLARIA, L. 
S. MEDIA, (L.), Smith. Chickweed. 
Damp places, common everywhere. 
Nuttallburg, blooms all winter 
S. pubera, Michx. 


V.M,M.&G 


Fayette : near 
WGN: 


Great Chickweed. M.& G.- 
Shady places, common. Monongalia, Marion and 
Preston counties. Gilmer: near Glenville 
near Nuttallburg—L. W. N. 
S. longifolia, Muhl. 


V. M.. Fayette: 
Mercer: near Bluefield. 
Long-leaved Stitchwort. 

Gilmer: near Glenville— V. M. 


ARENARIA, L.. 
A. SERPYLLIFOLIA, L. 


Damp soils. 


Sandy banks. 


Thyme-leaved Sandwort. 
Kanawha‘ 
Hardy: near Moorefield—G. 


JM & Ge 
near Charleston—Barnes. 
SPERGULA, L. 
S. ARVENSIS, L. Field Spurry. 
Fields. Preston: near Cranberry Summit—M. & G.;_ 
near Terra Alta. : 


PORTULACEA. 


PORTULACA, L. 
P. OLERACEA, L. Purslane. 


“Pussley.” L. W. N., M. &-G. 
A weed in cultivated grounds and gardens. Common 
throughout the State. 
CLAYTONTIA, L. 
C. Virginica, L. Spring Beauty. M..& G. 
Common throughout the northern parts of the State 
in rich open woods and along spring runs. G 
Glenville—V. M.; Prof. Brown. 
—G. 


b 
Gilmer: near 


Hardy: near Moorefield 
C. Caroliniana, Michx. 


Frequent with the former species. 
counties, 


) 


‘ Marion, Preston 
Wood, Wirt, Calhoun, Gilmer, Lewis, Upshur and Randolph 
Fayette: near Nuttallburg—L. W. N. 


Bay. 
HYPERICINES. 
ASCYRUM, L. 


A. Crux-Andreae, L. St. Andrew’s Cross. M.& G. 


Dry sandy places. Upshur: summit of Staunton Pike. 
Randolph: Rich Mountains; along Tygart’s Valley River. 
Fayette: near Gauley Bridge; near Nuttallburg—L. W. N. 
Cabell: near Barboursvite—James. 


HYPERICUM, L. 


H. prolificum, L. M. & G. 


Glade regions. Webster: Upper Glade. Preston: near 
Reedsville. Gilmer: near Glenville—V. M. Fayette: near 
Kanawha Falls—James; near Nuttallbure—L. W. N 


H. densiflorum, Pursh. Shrubby St. John’s Wort. M. & G. 


Glade regions,and moist meadows.- Wood: near Lock- 
hart’s Run. Webster: in the glades. Preston: Terra Alta, 
and Reedsville glades.. Fayette: near Nuttallburg—L.W.N. 


H. virgatum, Lam. var. actuifolium, Coulter. 


Fayette: near Hawk’s Nest—Porter; near Nuttall- 
burg—L. W. N. 


H. PERFORATUM, L. St. John’s Wort. “St. John.” M. & G. 


Fields and roadsides. Randolph: along Tygart’s Val- 
ley River. _Monongalia, Marion, Preston; Grant: near Bay- 
ard. Fayette: near Nuttallburg—L. W.N. Not yet very 
plentiful in the State. 


H. maculatum, Walt. Spotted St. John’s Wort. M. & G. 


Glade regions and wet places.. Wood: near Kanawha 
Station. Wirt: near Elizabeth. Preston: near Reedsville 
and Terra Alta. Webster: Upper, Long, and Welsh Glades. 
Fayette: near Hawk’s Nest and Kanawha Falls—James ; 
near Nuttallburg—L. W. N. 


M. mutilum, L. L. W.N,M &G. 


Ditches and low grounds, commonethroughout the 
State. 


H. Canadense, L. Canadian St. John’s Wort. 


Glade regions of Preston and Webster counties. Fay- 
ette: near Nuttallburg, in spahgnum bogs—L. W. N. 


H. gentianoides, (L.), B.S. P. Orange Grass. (H...Sarthora, 


“ Michx. 
Dry fields. Monongalia: near The Flats. Wood: 


* vs 
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near Kanawha Station. Fayette: near Kanawha Falls— 
James. ; 


H. adpressum, Barton. 
Moist grounds. Greenbrier: near White Sulphur 
Springs. 


H ellipticum, Hook. 
In sphagnous glades. Preston: near Terra Alta. 


MALVACEZ. 
ALTHZ#4, L. 


A. ROSEA, L. Hollyhock. 
Appears annually along the B. & O. R. R. tracks in 
Berkeley: near North Mountain, apparently a thorough 
establishment. 


MALVA, L. 


M. ROTUNDIFOLIA, L..Common Mallow. G., L. W.N., M. & G. 
Cultivated grounds and waysides, a common weed. 


M. moscuHata, L. Musk Mallow. 
Roadsides and meadows escaped from cultivation. 
Lewis: along Stone Coal Creek. Upshur: near Lorentz. 
Mononrgalia: near Morgantown. 


SIDA, L. 


S. SPINOSA, L. M. & G. 
Waste grounds and fields. Monongalia: near Morgan- 

town, common. Fayette: near Nuttallburg—L. W. N. 
Jefferson: near Shepherdstown. Mason: near Point Pleasant. 


S. Napeea, Cay. 

Rocky banks along the Great Kanawha River. - Kan- 
awha: opposite Cannelton. Fayette: Quinnimont; near 
Nuttallburg, frequent and always with 8 carpels—L. W. N. 
Mason: near Point Pleasant. 


ABUTILON, Gaertn. 


A. AVICENNE, Gaertn. Indian Mallow. American Jute. 
A too common weed in waste and cultivated soils. 
Monongalia, Wood, Wirt, Calhoun; Mason: near Point Pleas- 
ant; near Brighton. Fayette: near Nuttallburg—L. W. N. 
Berkeley : near Martinsburg, a very bad weed, 
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HIBISCUS, L. 


\ 


Moscheutos, L. Swamp Rose Mallow. 
Brackish, marshy places, and ditches near salt works. 
Mason: near Point Pleasant. Kanawha: near Charleston. 
Fayette: near Nuttallburg—L. W. N. The pink form, 
Jackson : near Sandyville. Hardy: near Moorefield. 
TRIONUM, L. Bladder-Ketmia. MM. werGe 
Cultivated grounds. Monongalia: a weed in our ex- 
perimental plats. 
TILIACESX. 
TILIA, L. 
Americana, L. Linden. Basswood. VOM. MUG Ge 
Rich woods. Gilmer: at DeKalb P. O. Randolph: 
on Point Mountain. Grant: near Bayard. Monongalia: 
near Morgantown, Uffington and Little Falls. Mason: near 
Point Pleasant. McDowell: near Elkhorn. 
heterophylla, Vent. White Basswood. “Din.” 


Deep woods. Jefferson: near Charlestown, near Flow- 
ing Spring Mill. Fayette: near Nuttallburg—L. W. N. 


LINES. 
LINUM, L. 


Virginianum, L. Wild Flax. 

Open woods, borders and roadsides. Wood, Wirt, 
Calhoun, Gilmer, Lewis and Upshur.’ Randolph: along Ty- 
gart’s Valley River. Webster and Nicholas counties. | Kan- 
awha: near Peabody; near Coalburgh—James. Jackson, 
Monongalia, and Preston. Fayette: near Gauley Bridge; 
near Kanawha Falls—James; near Nuttallburgh—hL. W.N. 
Kanawha: near Charleston—James. 


striatum, Walt. 
Damp places. Webster: in Upper and Long Glades. 
Preston: in glades near Terra Altaand Reedsville. Fayette: 
near Nuttallburg, in sphagnous bog—L. W.N. Monongalia: 

at Camp Eden. 


USITATISSIMUM, L. Flax. ; 
An uncommon adventive. Fayette: along the C. & 


O. R. R., near Nuttallburg—L. W.N. 
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GERIANIACZE. 
GERANIUM, L. 
G. maculatum, L. Wild Geranium. L. W.N., V, M., M.& G. 


Open woods and clearings, frequent throughout the 


State. A small form with leaves round in outline and from ~ 


1-2 in. in diameter at Bluefield, Mercer county. 


G. Robertianum, L. Herb Robert. 


Rocks of cool, shaded ravines, rare. Marion: near ~ 


Fairmont. Gilmer: near Glenville—V. M. 


G. Carolinianum, L. Cranesbill. 

Fields, meadows and waste places. Mercer: near In- 
gleside. Fayette: near Nuttallburg—L. W. N. Kanawha: 
near Charteston—Barnes. Monongalia: on the University 
Campus; and frequent throughout the State. 


- FLOERKEA, Willd. 


F. proserpinacoides, Willd. False Mermaid. : 
Wet places. Ohio: near Wheeling—M. & G.  Pres- 
ton: glades near Terra Alta. 


OXALIS, L. 


O. Acetosella, L. Wood Sorrel. 
Deep, rich, mountain woods. Randolph: on Point 
Mountain; Cheat Mountain near Cheat Bridge, where this 
species grows in such profusion as to actually carpet the 
Spruce forests. Grant: near Bayard. Tucker: near Davis 
and Land of Canaan. Gilmer: near Glenville—V. M. 


O. violacea, L. Mende: Ge 

tich, cool woods. Randolph: on Point Mountain. 

Monongaha: up Falling Run; at Uffington and Little Falls. 

Marion: near Beechwoods ; Opekiska and Catawba. Gilmer: 

near Glenville—V. M. Fayette: near Nuttallburg, rare—L. 

W.N. Hardy: near Moorefield—G. Mercer: near Beaver 
Spring. 


O. CORNICULATA, var. stricta, (L.) Sav. Sheep Sorrel. L. W. 
Ne, Ve Me arGe 
Fields, cultivated grounds and roadsides. Common 

throughout the State. : 


QO. recurva, Ell. ‘ 
Open places. Fayette: near Nuttallburg, common— 
1, WAN: : 
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IMPATIENS, L. 


I. aurea, Muhl. Pale Touch-me-not. J. pallida, Nutt. M. & G. 
Rich soils near streamlets. Gilmer: near Glenville— 
V.M. Kanawha: near Charleston. Eayette: near Nuttall- 
burg—L. W.N.; and common throughout the State. Also 
— common in the deep, primitive forests along spring runs. 
Randolph: on Rich and Cheat Mountains. Grant: near 
Bayard. Tucker: along the Blackwater Fork of Cheat. 

| Hardy: near Moorefield—G. 


I. bifiora, Walt. Spotted Touch-me-not. J. fulvaNutt. L. W.N., 
Mi_& G. 
Shady, moist places, more common than the preceding 

species and generally seeking lower altitudes. 


. RUTACEA. 
XANTHOXYLUM, L. 


x. Americanum, Mill. Prickly Ash. Toothache-tree. 
Rocky woods, becoming rare. Jefferson: near Flow- 
ing Spring. Monongalia: Decker’s Creek. Taylor: along 
Cheat River. ~ 


RUTA, L. 


R. GRAVEOLENS, L. Rue. 
Escaped from gardens. Randolph: on Point Moun- 
tain along the road about half way to the summit. 


PTELEA, L. 


P. trifoliata, L. Wafer Ash. Hop-tree. 
River banks. Jefferson: near Harper’s Ferry —M. & 
G. Hancock: along Oak Run. Brooke: on Short Creek. 
Summers: near Hinton, on banks of New River, common. 


SIMARUBES. 
ATLANTHUS, Desf. 


A. GLANDULOSUS, Desf. Tree of Heaven. M. & G. 
Naturalized from China. The seeding-in of this cul- 
tivated species is so profuse in the following localities as to 
render it a great nuisance. Monongalia: near Morgantown. 
Gilmer: De Kalb P. O. Lewis: near Weston. Kanawha: 
Pocotaligo. Jackson: nearSandyville. Marion: Fairmont. 
Gilmer: near Glenville—V. M. Jefferson: near Harper’s 
Ferry, and Charlestown, / 
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ILICINEA. 
ILEX, L. 


I. opaca, Ait. American Holly. 

Moist woodlands. Marion: near Nuzums. Randolph: 
near Rich Mountains and Laurel Hills. Kanawha: near 
Charleston—Barnes. Fayette: near Hawk’s Nest, large trees 
8-12 inches in diameter—Porter; Nuttallburg, in most woods 
common—L. W. N. McDowell: near Elkhorn. 


I. monticola, Gray. 

Damp woods. Randolph: near sumit of Point Moun- 
tain; Rich Mountain, near Lone Sugar Knob; Cheat Moun- 
tain, near “The Battle Field.” Kanawha: near Charleston— 
James. 


I. mollis, Gray. 
Deep woods. Fayette: near Nuttallburg—L. W. N. 


I. verticillata, (L.), Gray. Black Alder. Winterberry. 
Frequent in swampy places, throughout the central 
and northern counties. Fayette: near Nuttallburg—L. 


W.N. 
CELASTRINE. 
EVONYMOUS, L. 
E. atropurpureus, Jacq. Burning Bush. M. & G: 


__ Margins of woods and thickets. Jackson: near San- 
dyville. Gilmer: near Glenville—V. M. Fayette: near 
Nuttallburg, rare—L. W. N. 


H. Americanus, L. Strawberry Bush. 
Rocky, wooded river banks. Fayette: along the Great 
Kanawha River, below Gauley Bridge; near Nuttallburg, 
common—h, W. N. 


CELASTRUS, L. 


C. scandens, L. Climbing Bitter-sweet. Wax-work. M.&G 
Thickets. “fence rows: ‘ . : 

: Thickets, fence rows and along streams, frequent. 

Wood: near Limestone Ridge. Monongalia and Marion: 


along the Monongahela River. Fayette: near Nuttallburg— 
L. W.N. a 
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RHAMNEX. 
RHAMNUS, L. 


R. Caroliniana. Walt. 
McDowell: along Tug Fork of the Big Sandy river 
near Elkhorn; at Welch, along the same stream. 


: CEANOTHUS, L. 


C. Americanus, L. New Jersey Tea. M. & G. 
Dry, open woods. Upshur: Summit on Staunton Pike. 
Jackson: Sandyville. Gilmer: Glenville—V. M. , Fayette: 

near Nuttallburg—L. W. N. Hardy: near Moorefield. 


AMPELIDE &. 
VITIS, L. 


V. Labrusca, L. Northern Fox-grape. 
Damp, rich thickets. Randolph: near Valley Head. 
Gilmer: near Glenville—V. M. Summers: near Hinton. 


V. aestivalis, Michx. Summer Grape. . Me Gr: 
Thickets. Wirt: along Straight Creek. Randolph: 
on Point Mountain. Fayette: near Nuttallburg, common— 

L. W.N. Summers: near Hinton. 


V. cordifolia, Michx. Frost Grape. M. & G. 

Thickets and banks of streams. Wirt: along Straight 

Creek. Randolph: Valley Head; Point Mountain Road. 

_ Fayette: near Nuttallburg, common—L. W.N. Summers: 
near Hinton. Kanawha: near Charleston. 


V. riparia, Michx. 
Banks of streams. Randolph: near Valley Head; 
Point Mountain Road. Summers: near Hinton. Jefferson: 
Shenandoah Je. 


V.rupestris, Scheele. Sand Grape. Sugar Grape. 
Rocky banks of New river in Fayette near Nuttall- 
burg, plentiful—L. W. N. 


V. rotundifolia, Michx. Muscadine. Southern Fox Grape. 
Rich river banks. Randolph: near Valley Head. 
Fayette: near Nuttallburg, rare, on mountain side climbing 
over trees—L. W. N. Summers: near Hinton. 
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V. quinquefolia (L.), Lam. Virginia Creeper. American Ivy. 
(Ampelopsis quinquefolia, Michx.) M. & G. 
Woods and thickets. Gilmer: near Glenville—V. M. 
Fayette: near Nuttallburg—L. W. N.; and common through- 
out the State. 


CISSUS, L. 


C. Ampelopsis, Pers. (Vitis indivisa, Willd.) 
River banks. Ohio: near Wheeling—M. & G. Sum- 
mers: near Hinton. 


SAPINDACES. 
ZESCULUS, L. 


Ae. glabra, Willd. Ohio or Fetid Buckeye. M. & G. 

Low lands near streams. Wirt: along Straight Creek. 

Gilmer: near Glenville—Prof. Brown. Along the Ohio river, 
common. Monongalha: near-Uffington. 


Ae. octandra, Marsh. Sweet Buckeye. Ae. flava, Ait. 
Rich mountain woods. Webster: Buffalo Bull Moun- 
tains, alt. 2,100 ft. Gilmer: near Glenville—V. M. Sum- 
mers: near Hinton. Kanawha: near Charleston and Hand- 

ley. Marion: near Worthington. 


Var. purpurascens, Gray. 
Woodlands. Fayette: near Nuttallburg—L. W.N. 


Ae. Pavia, L. 
*Rich lands along streams. McDowell: along Tug 
Fork near Elkhorn. 


ACER, L. 


A. Pennsylvanicum, L. Striped Maple. MGs: 
Rich, cool woods. Randolph: on Point Mountain; 

Staunton Pike on Cheat Mountain.- Webster: on Buffalo 

Bull Mountain. Grant: near Bayard. Tucker: on Black- 

water Fork of Cheat. Fayette: near Nuttallburg—L. W. N. 

and elsewhere in the mountains. McDowell: near Elkhorn. 


A. spicatum, Lam. Mountain Maple. 
Same localities as previous species, except Fayette, 
but more plentiful where found. Greenbrier: near White 
Sulphur Springs. McDowell: near Elkhorn. 
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A saccharum, Marsh. Sugar Maple. (A. saccharinum, Wang., 
not L.) V. M., L. W. N., M-& G, 

Plentiful throughout the State, especially, however, in 

the central counties. Randolph: Summit Point Mountain, 

alt. 3,700 ft. Webster: Buffalo Bull Range, alt. 27-3,600 ft. ° 


Var. nigrum, (Michx. f.), Britt. | Black Sugar Maple. V. M. 
‘ Lis Weel, 
With the preceding, almost as plentiful. 


A. saccharinum, L. White or Silver Maple. (A. dasycarpwm, 

Ehrh.) M. & G. 

Banks of Little Kanawha: Gauley River: Great Kan- 

awha,and Ohio. Fayette: near Nuttallburg—L. W. N.; and 
elsewhere frequent. . 


A. rubrum, L. Red or Swamp Maple. G., L. W.N., M. & G. 
Common throughout the State, where it grows upon 
the hills and in the mountains, as well as in low places. 


NEGUNDO, Moench. 


N. aceroides, Moench. Box Elder, Ash-leaved Maple. M. & G. 
Common hear rivers throughout the northern and 
middle counties. Lewis: along Leading Creek. Gilmer: 
near Glenville—V. M. Summers: near Hinton. Berkeley: 

near Martinsburg. Hardy: near Moorefield—G. 


STAPHYLEA, L. 


S. trifolia, L. Bladder-nut. Mod G.. 
Rocky woods, thickets and opens. Wirt: near Eliza- 
beth. Monongalia: near Morgantown and Stumptown. Gil- 

mer: near Glenville. Fayette: near Nuttallburg—L. W.N. 


ANACARDIACES. 
RHUS, L. 


R. typhina, L. Staghorn Sumach. M. & G. 
Dry hillsides. Gilmer: DeKalb Postoffice ; near Glen- 
ville—V. M. Monongalia: near Stewartown. Summers: 

near Hinton. Fayette: near Nuttallburg—L. W. N. 
During the season of 1890 to 1891 hundreds of plants 
of this species were noted in Monongalia county to have the 
inflorescence reverted to leaves, making a strikingly beauti- 
ful proliferation when young. This effect, according to Dr. 
Britton, formed the type of the Linnzan species, Datisca hirta 
(L. Sp. Pl. 1037.) collected by Kalm near Philadelphia, Pa. 
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R. glabra, L. Smooth Sumach. M. & G. 

Frequent or very common in all parts of the State, in 

rocky or barren soils. Randolph: Point Mountain, alt. 2200 

{t.; Cheat Mountains, alt. 273600 ft. Cabell: near Bar- 

boursville—James. Summers: near Hinton. Fayette: near 

Nuttallburg, not common—bL. W. N. Hardy: near Moore- 
field—G. 


R copallina, L. Dwarf Sumach. M.& G. 

Dry fields and rocky places. Wood: near Lockhart’s 

Run, plentiful. Webster: Buffalo Bull | Mountains, alt. 2575 

ft. Randolph: Cheat Mountains, alt. 3200 ft. Monongalia: 

near Ice’s Ferry. Fayette: near Nuttallburg, alt. 2000 ft., 

common—L. W. N.; and frequent throughout the State. 
Mercer: Beaver Springs and Ingleside. = 


R. venenata, L. Poison Sumach. Poison Elder. 
Swampy places. Randolph: Stalnaker Run. Pres- 
ton: near Terra Alta, infrequent. 


R. radicans, L. Poison Vine. Poison Ivy. Including 
R. tovicodendron, L. M. & G. 
Thickets and low grounds, very common throughout 
the State. Monongalia: abundant everywhere in the neighbor- 
hood of streams. Webster: Buffalo Bull Mountains, alt. 2100 
ft. Kanawha: Pocotaligo. Gilmer: near Glenville VM. Fay- 
ette: near Nuttallburg—L. W. N. Summers: near Hinton. 
Mason: near Point Pleasant. Mercer: Princeton, Ingleside 
and Wills, 


R. Canadensis, Marsh. FragrantSumach. (R&R. aromatica, Ait.) 

Dry or stony soils. Brooke: roadside between Wells- 

burgh and Bethany College—M. & G. Hardy: near Moore- 
field—G. 


LEGUMINOS &. 
BAPTISIA, Vent. 


B. tinctoria (L.), R. Br. Wild Indigo. ‘Shoo Fly.” M. & G. 

Sandy opens. Randolph: along Middle Fork; along 

Tygart’s Valley River; Point and Rich Mountains. Web- 

ster: beyond Addison. Nicholas: between long and Collett’s 

Glades. Gilmer: near Glenville—V. M. Kanawha: near 

Coalburg—James. Fayette: near Nuttallburge—L. W. N. 
Preston: near Terra Alta. 


B. villosa, Ell. 
Rocky woods. Mercer: near Ingleside, 
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_ B. australis, R. Br. Blue False Indigo, 


River shores. Ohio: along the Ohio near Wheeling— 
M.& G. Along Newriver. Fayette: near Nuttallburg, com- 
mon—L. W.N. Summers: near Hinton, abundant. Mer- 
cer: Beaver Spr. 


LUPINUS, L. 


' L. perennis, L. Lupine. 


Sandy soils. Monongalia: near mouth of Cheat River. 
MEDICAGO, L. 


M. sATIvA, L. Lucerne. 
Dry Places. Monongalia: in cinders of railroad near 
Morgantown, where it has persisted for several years. 


M. LUPULINA, L. Black Medic. 
Dry places. Marion: near Catawba-- K. D. Walker. 
Monongalia: near Uffiington. 


MELILOTUS, Juss. 


_M. OFFICINALIS (L.), Lam. Yellow Melilot. 


Ohio: near Wheeling—M. «& G. 


M. ALBA, L. White Melilot. Sweet Clover. Bokhara Clover. 
Roadsides and ditches. Jackson: near Sandyville. 
Wood: near Parkersburg. Monongalia: near Morgantown. 
Berkeley: near Martinsburg. Jefferson: near Summit Point, 
and Shenandoah Junction. Mason: near Pt. Pleasant. Min- 
eral: near Keyser. Hardy: near Moorefield. 


TRIFOLIUM, L. 
T. ARVENSE, L. Rabbit-foot Clover. Mee Ge 
Established in many places along roadsides and in old 
fields. Kanawha: near Pocotaligo. Jackson: along C. & P. 
Pike. Mineral: near Keyser—W. Cabell: near Barbours- 
ville—James. Jefferson: near Charlestown. Hampshire: * 
near Romney. 


T. PRATENSE, L. Red Clover. Li W.N., M.& G. 


A common escape to fields, roadsides, and open woods; 
even in the higher Alleghenies. 


T. REPENS, L. White Clover. dis We NM & G- 
Fields, open woods, and waste places; common 
throughout the State. ? 
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T. HYBRIDUM, L. Alsike Clover. 
Becoming frequent in fields and meadows. Monon- 
galia: on the University Campus. — 


T. AGRARIUM, L. Yellow Clover. M. & G. 

Sandy hills and roadsides. Upshur: near Buckhan- 

non; summit on Staunton Pike. Randolph: Cheat Moun- 

tain Battlefield. Cabell: nearHuntington James. Hamp- 
shire: near Romney. 


T. PROCUMBENS, L. Low Yellow Clover. M. & G. 

Sandy fields, and roadsides. Kanawha: near Charles- 

ton-—Barnes. Jackson: plentiful in fields and along roads. 
Fayette: near Nuttallburg—L. W. N. 


TEPHROSIA, Pers. 


T. Virginiana, (1.), Pers. Goat’s Rue. 
Dry sandy soils. Monongalia: near Morgantown. 
Gilmer: near Glenville—V. M. 


ROBINTIA, L. 


R. Pseud-Acacia, L. Yellow Locust. M.&G., V.M.,L. W.N. 

Common throughout the State, even in the higher 
mountains. 

Dr. Asa Gray, in his account of a “Botanical Excur- 
sion to the mountains of North Carolina,” says: “On the 
rocky banks of the Potomac below Harper’s Ferry, we saw 
for the first time the common Locust tree (Robinia Pseud- 
acacia) decidedly indigenous. It probably extends to the 
southenn confines of Pennsylvania; and from this point 
south, it is everywhere abundant, but we did not meet with 
it east of the Blue Ridge.” The Blue Ridge forms our east- 
ern boundary line between Jefferson county and the State of 
Virginia. Our State is therefore the eastern extension of this 
species, though it extends farther north into Pennsylvania. 


R. hispida, L. Bristly or Rose Acacia. M. & G. 

Rich soils. Monongalia: near Morgantown; near 

Cheat “River. Preston: in Laurel Hills. Summers: near 
Hinton. 


ASTRAGALUS, Tourn. 


A. Carolinianus, L. (A. Canadensis, 1.) M. & G. 

River banks. Monongalia: near Camp Eden.  Pres- 

ton: along Cheat River. Webster: Long Glade. Fayette: 

near Hawk’s Nest—James; near Nuttallburg—L. W. N. 
Summers: near Hinton. 
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Specimens found by Mr. Nuttall in his locality resem- 
ble so completely Linnaeus’ description of A. Carolinianus— 
which, however, is not sufficiently different from his A. Can- 
adensis published later, to consider these as two species— 
the former must, therefore, take the precedence and stand for 
the species. 


An odd species widely different from any known east- 
ern form, which cannot be named on account of lack of fruit 
on the specimens collected, and our unaccountable inability 
to find any on the plants later in the season. 

Hardy: near Moorefield—A. D. Hopkins. 


STYLOSANTHES, Swartz. 


S. biflora (L.), B.S. P. Pencil Flower (S. elatior, Sw.) _ M. & G. 

Dry, open woods. Wirt: near Burning Springs. Up- 

shur: summit on Staunton Pike. Summers: near Hinton. 

Fayette: near Nuttallburg, rocky banks of New River—L. 
W.N. Monongalia: near Camp Eden, 


8. hamata (L.), Britt. (S. procumbens, Siv.) 
Shores of New River.. Summers: near Hinton. 
First report of this species north of Tennessee. 


DESMODIUM, Desf. 


D. nudifiorum, (L.), DC. Tick Tree-foil. M. & G. 

Rich woons, common. Wood: near Leachtown. Ran- 

dolph: on Point Mountain. Webster: Buffalo Bull Moun- 

tain. Gilmer: near Glenville—Prof. Brown. ° Fayette: near 
Nuttallburg—L. W. N. Summers: near Hinton. 


D. grandifiorum, (Walt.), DC. D, acuminatum, D. C. 
: Rich woods. Mononongalia: Marion: Preston: Wet- 
zel: Mineral: Jefferson: Berkeley and Calhoun counties. 
Fayette: near Kanawha Falls—James; near Nuttallburg— 
L.W.N. Summers: near Hinton. Kanawha: near Charles- 

ton; and frequent throughout the State. 


D. rotundifolium, (Michx.), DC. “Hive Vine.” 
Dry, rocky woods. Monongalia: near Morgantown. 
Lewis: along Leading Creek. Upshur: near Lawrence. 
Fayette: near Nuttallburg, alt. 1500 ft.—L. W. N. 


D. ochroleuca, M. A. Curtiss. M. & G. 
Mineral: along Knobby Mountains. Jefferson: near 


Millville. 
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. canescens (L.), DC. 

Open woods and clearings. Wood: near Lockhart’s 
Run. Monongalia: campus, Morgantown. Summers: Riffe ; 
Wolf Creek. An abundant weed. Fayette: near Nuttall- 
burg—L. W.N. Monroe: near Alderson ; the worst weed in ° 
some fields. Mason: near Point Pleasant. 


. cuspidatum. (Muhl.), Hook. 

Thickets. _Monongalia: along Decker’s Creek; near 
the mouth of Cheat River. Marion: near Little Falls. 
Wood: near Kanawha Station. Fayette: near Nuttallburg 
—L. W. N. Summers: near Hinton. 


. Dillenii, Darl. 

Open woodlands. Monongalia, Wood, Marion, Wirt, 
Upshur, Lewis, Jefferson, Berkeley, Grant and Preston coun- 
ties. Monroe: near Alderson. 


. paniculatum, (Nutt.), DC. 

Copses. Wood, Wirt, Calhoun and Gilmer, along the 
Little Kanawha River. Monongalia and Marion: along the 
Monongahela River. Fayette: near Nuttallburg—L. W. N. 
Summers: near Hinton. 


. Canadense, (L.), DC M. & G. 

Dry, but rich woodlands. Monongalia: at The Flats. — 
Marion: near Opekiska. Wood: near Kanawha Station. 
Mason: Point Pleasant. 


. rigidum, (Ell.), DC. 

Dry hillsides. Monongalia: near Morgantown; on 
Dorsey’s Knob. Mineral: along Knobby Mts. Marion : op- 
posite Montana. 


. Ciliare, (Muhl.), DC. 7 

Dry hillsides. Monongalia: Cheat View, Little Falls — 
Beechwoods. Marion: near Houghtown. Lewis: near 
Weston. Upshur: near Buckhannon. 


. Marilandicum, (L.), Boott. 

Copses. Grant: near Bayard. Mineral: near Keyser. 
Berkeley: North Mountain. Morgan: near Hancock. Jef- 
ferson: Shenahdoah Jc. Summers: near Hinton. 


. lineatum, (Michx.), DC. 


Dry soils. Jefferson.: near Shenandale Springs. Gil- 
mer: near Glenville—V. M. 
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LESPEDEZA, Michx, 


L. repens, (L.), Bart. Bush Clover. (L. procumbens, Michx. 
Dry, sandy soils. Monongalia: hills near The Flats; 
banks of the Monongahela below Dille’ss Wood: near Kan- 
awha Station. Kanawha: Charleston—James. Summers: 
near Hinton. 


L. reticulata, (Muhl.), Pers. 
River banks. Fayette: near Nuttallburg, along New 


River LN. 


L. violacea, (L.), Pers. 
Dry copses. Monongalia: near Morgantown. Wood: 
near Parkersburg. Wirt: near Burning Springs. Fayette: 
near Nutt Summers: near Hinton. 


L. Virginica, (L.), Britt. (L. sessiliflora, Michx.) 
River shores. Summers: near Hinton, along New 


River. 


L. Stuvei, Nutt. 
Mountain sides. Fayette: near Nuttallburg—h. 
W.N. 


Var. intermedia, Watson. 
River banks. Fayette: near Nuttallburg, along New 
River, plentiful—L. W. N. | 


L. polystachya, Michx. 
Dry opens. Fayette: near Nuttallburg, alt. 2000 ft. 
L. W.N. 


L. capitata, Michx. 
Dry sandy soils. Ohio River banks, frequent. Mon- 
ongalia: near Morgantown, Marion: near Catawba, and 
Houghtown. 


L. STRIATA, (Thumb.), Hook. & Arn. Japanese Clover. 
* Dry, red soils. Be profusely along the C. & O. 
Re Rein ieee ha, Putnam and Cabell counties. 


VICIA, L. 


V. Caroliniana, Walt. Carolina Vetch or Tare. 
River banks and edges of glades. Webster: Welsh 
Glade; island in Long Glade. Wood: shores of Little Kan- 
awha River. Gilmer: near Glenville—V. M. Fayette: near 
Nuttallbure—L. W.N. Monongalia: near Cassville, 
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LATHYRUS, L. 


L. venosus, Muhl. 
Shady banks. Mineral: banks of the Potomac near 
Keyser. Fayette: near Nuttallburg, a form 10-15 flowered, 
% with winged stem and stipules 3-15 lines long—L. W. N. 


AMPHICARPAA, Ell. 


A. comosa (L.), Ridd. A. monoica, Ell. 

Rich, damp thickets. Monongalia and Marion: along 

the Monongahela River. Fayette: near Nuttallburg—h. 
Wea 


APIOS, Moench. 


A. tuberosa, Moench. Ground Nut. 

Low Grounds along streams. Frequent throughout 

the State. Fayette: near Nuttallburg, not common—L. 
W.N. 


PHASEOLUS, L. 


P. polystachus, (L.), B. 8. P. Wild Kidney Bean. P. peren- 
nis, Walt. 
Copses. Wood: near Kanawha Station. Monon- 

galia: near Morgantown. Mason: near Point Pleasant. 


P. helvolus, L. Strophostyles angulosa, Ell. 

Sandy river banks. Mason: banks of the Ohio near 

Point Pleasant. Fayette: near Nuttallburg, with the inner 
surface of the petals pink—L. W. N. 


GLEDITSCHIA, L. 


G. triacanthos, L. Honey or Black Locust. M. & G. 
Rich woods. Monongalia: near Morgantown. Wirt: 
on Nigh-Cut Hill, Randolph: Rich Mts.; Point Mt., alt. 
23-3,700 ft. Gilmer: near Glenville. Hardy: near Moore- 
field. 
CASSIA, L. 


C. Marilandica, L. Wild Senna. M. & G. 

Sandy alluvium. Fayette: near Nuttallburg—L. W. 

N.; near Gauley Bridge. Gilmer: near Glenville—Prof, 

Brown. Kanawha: near Pocotaligo. Jackson: near Sandy- 

ville. Jefferson: near Harpers Ferry. Mason: near Point 

Pleasant. Harrison: near Shinnston. Summers: near 

Hinton. Monongalia: near Morgantown. Hardy: near 
Moorefield. G, 
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C. Chamechrista, L. Partridge Pea. M. & G. 
Sandy fields. Monongalia: near the mouth of Cheat 


River. Marion: near Opekiska. Fayette: near Nuttallburg 
L. W.N. 


C. nictitans, L. Wild Sensitive Plant. M. & G. 
Sandy places. Monongalia: along the Monongahela 
River. Marion: near Clements. Fayette: near Nuttall- 
burg—L. W. N. Mason: near Point Pleasant. Summers: 

near Hinton. Hardy: near Moorefield—G. 


CERCIS, L. 


C. Canadensis, L. Red-bud. Judas’ Tree. M. & G. 
Especially common on hillsides along the Great Kan- 
awha River in Putnum and Mason counties. Monongalia: 
along Cheat River; and the Monongahela. Wirt: along 
Little Kanawha River. Gilmer: near Glenville—V. M. 
Fayette: near Nuttallburge—L. W. N. Summers: near Hin- 

ton. 


GYMNOCLADUS, Lam. 


G. dioicus, (L.), Koch. Kentucky Coffee-tree. G. Canadensis, Lam. 
Rich woods, infrequent. Randolph: Point Mountain, 
beyond Valley Bend. Webster: Buffalo Bull Mountain, 

along ridge. 


ROSACEZR. 
PRUNUS, L. 


P Americana, Marsh. Wild Yellow or Red Plum. -M. & .G 
. River banks and woodlands. Monongalia: near Mor- 
gantown. Marion: near Opekiska. Tyler: near Long Reach 
—Col. Johnson. Wood: near Lockhart’s Run. Gilmer: 

near Glenville—V. M. 


P. Chicasa, Michx. 
Thickets. Monongalia: Permian formations near 
Cassville. Tyler: near Long Reach. 


P. Pennsylvanica, L. f. Wild Red Cherry. Vo Mae Ge 
Rocky woods. Very common throughout eastern por- 
tion of the State. 


P. Virginiana, L. Choke Cherry. Vi Me Me dG 
Moist, shady places, common. 
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P. serotina, Ehrh. Wild Black Cherry. G., L. W. N., V. M.,M.&G. 
Common throughout the State, where it often forms 
extensive and very valuable forests. This is especially true 

of the tree in the central eastern section. 


PHYSOCARPA, Raf. 


P. opulifolia (L), Raf. Nine-bark. 
Along streams, common. Monongalia: along the Mo- 
nongahela river. Webster: Upper Glade. Fayette: near 
Nuttallburg—L. W.N. Hardy: near Moorefield. 


SPIRAEA, L. 


8. betulaefolia, Pall. Birch-leaved Meadow-sweet. 
tich mountain woods. Webster: near Upper Glade. 
Hardy, near Moorefield—-G. 


S. Virginiana, Britt. West Virginia Meadow-sweet. 

Discovered 1890 along the Monongahela river near 
Morgantown. The following description is taken from Prof. 
Britton’s account of the plant in “Bull. Torrey Club,” Dee. 
1890: 

“A glabrous shrub, the branches forming long wands, 
erect or reclining, etarte long. Leaves oblong or slightly ob- 
lanceolate, thin, obtuse or short- -pointed at the apex, rounded 
or cuneate at the base, 15 to 2 in. long, 5-8 lines wide, green 
above, pale beneath, entire or with a few low serrations in 
the upper half; petioles 2 lines long; pedicels and peduncles 
pale and glaucous; flowers about 2-lines broad, in terminal 
compound corymbs 1-3 in. across; calyx teeth 5, triangular, 
blunt, about the length of the short-campanulate tube, dis- 
tinctly glaucous; petals 5, white, ovate-orbicular, obtuse ; 
stamens 15-20, persistent; styles 5-6; follicles in the speci- 
mens examincd, 5-6, apparently sterile, included in the per- 
sistent calyx.” 

“On damp rocks along the Monongahela river, Morgan- 
town, West Virginia, collected by Dr. C. F. Millspaugh in 
flower, June 20th, 1890, and in apparently imperfect fruit 
late in Septe mber. Collected also by Mr. G. R. Vasey in the 
mountains of North Carolina, 1878.” 

“Spiraea betulaefolia, Pall. and S. corymbosa, Rat., have 
much longer follicles exerted beyond the calyx, broader, 
thicker, and dentate leaves, and are different in habit. Ra- 
finesque published a number of species in his New Flora, but 
none of them can apply to this one.” 


S. tomentosa, L. Hardhack. Steeple-bush. M. & G. 
Low grounds. Webster: Welch Glade. Wood: 
near Lockhart’s Run. 
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SS. rubra, (Mill.) Britt. Queen of the Prairie. 8. lobata, Jacq. 
Meadows. Monongalia: near Morgantown. Preston: 
near Terra Alta. 


SS. Aruncus, L. Goat’s Beard. 
Rich ground and along streams. Monongalia: near 
Morgantown, Uffington, Little Falls, Day Creek and Gran- 
ville along the Monongahela. Randolph: along Middle 


Fork, on Rich Mountains, alt. 2.125 ft. Gilmer: near Glen- 
ville—V. M. 


GILLENIA, Moench. 


G. trifoliata, (L.), Moench. Bawman’s Root. Indian Physic. 
Mr. G. 

Rich woods, frequent. Webster: Welch and Long 

Glades. Monongalia: along the Monongahela River. Little 

Falls to Beech Woods. Mineral: near Keyser—~W. Sum- 


mers: near Hinton. Hardy: near Moorefield—G. Mercer: 
near Ingleside. 


_G. stipulacea, (Pursh), Nutt. American Ipecac. 


Borders of w ars Wood: between Kanawha Station 
and Lockhart’s Run. 


RUBUS, L. 


R. odoratus, L. Purple-flowering Raspberry. Thimble-berry. 

Moa-G. 

Damp rocky places. Monongalia: near Little Falls. 

Grant: near Bayard. Randolph: near Crickard P.O. Fayette: 

near Kanawha Falls—James; near Nuttallburg—L. W. N. 
Summers: near Hinton. Hardy: near Moorefield—G. 


Var. Columbianus. Columbian Raspberry. 

Leaves ample, 5-7-incised, divisions oblong-lanceolate 
long and taper pointed, sharply and mostly double serrate. 
Inflorescence smaller and more compact. Fruit smaller than 
in the species and of a more decided musky taste. Monon- 
galia: cool woods, Tibbs Run. 


_R. strigosus, Michx. Wild Red Raspberry. M. & G. 
Thickets. Fayette: near Nuttallburg, not plentiful 
—L.W.N. Pocahontas: Spruce Mountain—A. D. Hopkins. 


s occidentalis, L. Black Raspberry. V.M.,M.&G.,lU. W.N. 
Frequent throughout the State. 


R. villosus, Ait. High Blackberry. L.W.N.,V.M.,M.&G. 
: Common everywhere in the State. 
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Var. humifusus, T. &. G. . 
Woods and river banks. Fayette: near Nuttallburg - 
—L. W.N. 


Var. frondosus, Torr. + 
Fayette: near Nuttallburg—L. W. N. Preston: near 
Tunnellton. 


R. Millspaughi, Britt. 

This species was described in “The Bulletin of the 
Torry Club” for 1891, page 366, as follows: 

“Ascending, wand-like, entirely unarmed or with a 
“very few weak prickles above, glabrous throughout or the 
“younger shoots scurfy pubescent. Stems one and one-half 
“to four meters long; leaves long petioled, pedately 5-foliate 
“or some of those on the twigs 3-foliate; leaflets thin, oval, 
“slabrous on both sides, long-acuminate at the apex, mostly 
“rounded at the base, 12-15 cm. long, about 5 cm. wide, 
“sharply, but not deeply serrate; stock of the terminal leaf- 
“Jet 7-10 cm. long; inflorescence loosely racemose; bracts 
‘linear-lanceolate; acuminate; fruit black, about 10 mm. 
“long.” 

” “Nearest to R. villosus, but evidently a distinct spe- 
cies. Curiously enough there is a leaf of this species glued 
down on the sheet of R. Canadensis, L in herb Linn., and it 
appears to have been included in his description of that spe- 
cies—the specimens furnished by Kalm.” 

Near the summit of Point Mountain in Randolph 
county at an altitude of 3,500 ft., also along the Gandy in 
great profusion. Pendleton and Pocahontas: on Little Rich 
Mountains abundant. The mountaineers claim that it is upon 
this species that the bears grow fat for their period of hiber- 
nation, the fruit being late to ripen and very nutritious. 


R. Canadensis, L. Dewberry. L. W.N., Vi Mo, MeGeGe 
Abundant on dry hillsides throughout the State. 


Var. roribaccus, Bailey. Leucretia Dewberry. 

Dry hillsides. Randolph: near Beverly. 

This new variety of the species is bescribed by Prof. 
Bailey in the American Garden, November, 1890, as follows: 
“Plant larger and stronger; leaflets broad below, usually tri- 
angular-ovate, doubly serrate with small teeth, and more or 
less notched and jagged; peduncles longer, straighter and 
stouter, habituously more numerous and more conspicuously 
overtopping the leaves; flowers very large (some times two 
inches across) ; sepals uniformly larger, some of them much 
prolonged and leaf-like and conspicuously lobed (some times 
becoming an inch long and wide) ; fruit much larger.” 
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R. hispidus, L. Running Swamp-Blackberr y. M. & G. 
Glade regions rof Preston , Randolph and Webster coun- 
ties. Fayette: near Nuttallbure—L. W.N. 


-R. trivalis, Michx. Low Bush- blackberry. 
Sandy soil. Kanawha: near Charleston—James. 


DALIBARDA, L. 


D. a L. 
Deep mountain woods. Grant: near Bayard. Tucker: 
along Blackwater Fork of Cheat. 


GEUM, L. 


G. Canadense, Jacq. G. album, Gmel. M. & G. 
Woods and thickets. Calhoun, Wood, Grant, Mineral, 

and Monongalia counties. Fayette: near Kanawha Falls— 
James ; near Nuttallburg—L. W. N. Summers: near Hinton. 


G. Virginianum, L. 
Borders of woods and low grounds. Wood, Witt, Cal- 
houn, Gilmer, Marion, Lewis, Monongalia, and Jefferson 
counties. 


G. vernum (Raf.), T. & G. 
Moist places. Monongalia: near Morgantown; Little 
Falls. Marion: near Opekiska. 


WALDSTEINIA, Willd. 


W. fragarioides, (Michx.), Tratt. Barren Strawberry. 
Wooded hillsides. Grant: near Bayard. 


FRAGARIA, L. 


F. Virginiana, Mill. Wild Strawberry. M. & G. 
Moist woodlands and fields, common. Monongalia: 
near Morg: Gilmer: near Glenville 
—V. M. Fayette: near Nuttallburg—L. W. N. Hardy: 
near Moorefield—G. 


F. vesca, L. Northern Wild Strawberry. M. & G. 
Shady woods, less common than the last. Kanawha: 
near Charleston —James. Fayette: near Nuttallburg—L. 

WN. 


F. Inpica, Andr. Indian Strawberry. 
Escaped to waste places. Monongalia: near Morgan- 
town. Kanawha: near Charleston—Barnes. 
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POTENTILLA, L. 


P. Norvegica, L. M. & G. 
Fields and wet places. Wood: near Kanawha Sta- 
tion. Monongalia: near Morgantown. Grant: near Bay- 
ard. Fayette: near Nuttallburg, rare—L. W. N. Tucker— 
near Davis. 
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P. Canadensis, L. Cinguefol.. --Gh, LW. N.; VOM Mia 


Dry fields, an abundant weed throughout the State. 


Var. simplex (Michx.), T. & G. 
Dry fields. Ohio: near Wheeling—M. &« G. 


AGRIMONIA, L. 


A. Eupatoria, L. L. WN. Meas 
Borders of woods, frequent throughout the State. 


A. parvifiora, Ait. 
Woods and glades. Randolph: on Lone Sugar Knob. 
Preston: near Terra Alta. Webster: Long Glade, Nicho- 
las: Collett’s:Glade. Tucker: near Davis. Fayette: near 
Nuttallburg, alt. 2,000 ft—L. W.N. Summers: near Hin- 
ton. Monroe: near Alderson. 


POTERIUM, L. 


P. Canadense (L.), Gray. Burnet. 
Rich, moist woods. Randolph: along Cheat river. 
Tucker: along Blackwater Fork of Cheat. Monongalia: 
Cheat river near Camp Eden. Preston: Terra Alta. 


ROSA, L. 


R. Carolina, L. Carolina Rose. M. & G. 

Damp places. Wood: near Kanawha Station, profuse. 

Upshur: near Buckhannon. Webster: Long Glade. Ran- 
dolph: meadows along Tygart’s Valley river. 


R. humilis, Marsh. Dwarf Wild Rose. 

Dry soils. Wood: near Kanawha Station. Monon- 
galia: near Uffington and Beechwoods. Gilmer: near Glen- 
ville—V.M. Fayette: near Nuttallburg—L. W. N. Sum- 
mers: near Hinton. 


Var. lucida (Ehrh.), Best. Larger Wild Rose. (R. lucida, Ehrh.) 

M. & G. 

Shaded hillsides. Kanawha: near Charleston—James 

— Barnes. Monongalia: plentiful along Cheat river above 
Camp Eden, Fayette: Kanawha Falls—James, 
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R. RUBIGINOSA, L. Sweet-brier. Elgantine. M. & G. 
Frequent along roadsides and thickets. Nicholas: 
along Gauley river. Randolph: Staunton Pike on Cheat 
Mountains. Summers: near Hinton. Monongalia: near 

Ice’s Ferry. 


R. CANINA, L. 
Rocky Banks. Fayette: near Nuttallbure—L. W. N. 


PYRUS, L. 


P. coronaria, L. Wild Crab Apple. M.& G. 
Opens and damp places. Monongalia: frequent about 
Morgantown. Marion: along the Monongahela river. Gil- 
mer: near Glenville—V. M. Fayette: near Nuttallburg— 

L. W. N. Mercer: near Beaver Spr. 


P. angustifolia, Ait. Narrow-leaved Crab. 
Glady regions of Preston, Webster and Nicholas coun- 
ties. 


P. arbutifolia (L.), L. f.. Choke Berry. 
Damp places. Webster: Upper Glade. Preston: near 
Terra Alta. Nicholas: Collett’s Glade. Fayette: near Nut- 
tallburg, alt. 2000 ft.—-L. W. N. 


Var. melanocarpa (Willd.), Hook. 
Preston: Reedsville Glade; Morgans’ Glade. Webster: 
Upper and Welch Glades. 


P. Americana, (Marsh.) DC. Mountain Ash. M. & G. 

Damp mountain woods. Randolph: near Cheat 

Bridge. Grant: near Bayard. Tucker: near Davis; and 
along the Blackwater. 


CRATEGUS, L. 


C. spathulata, Michx. 
Rocky Woods. Mercer: near Beaver Spring, and 
Wills. McDowell: near Elkhorn. 


C. cordata, Ait. ; 
Rocky mountain woods. Mercer: near Beaver Spring, _ 
Ada, and Ingleside. 


C. OXYACANTHA, L. E 
River banks. Fayette: near Nuttallburg-—L. W. N. 


C. apiifolia, Michx. 
Rocky woods. Mercer: near Ingleside and at Beaver 
Spring. 
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C. coccinea, L. Scarlet Thorn. M. & G. 

Thickets. Calhoun: Lower Leading Creek. Monon- 

galia: near Ice’s Ferry. Marion: near Opekiska. Gilmer: ~ 

near Glenville—V. M. Fayette: near Nuttallburg— L. W. 

N. Upshur: near Buckhannon. Summers: near Hinton. 
Hardy: near Moorefield—G. Mercer: near Ingleside. 


C. mollis (T. & G.), Sarg. | C. coccinea, var. mollis, T. & Ge 
Mercer: near Beaver Spr. and Ingleside. 


C. tomentosa, L. Black Thorn. M. & G. 

Uplands. Monongalia: near Stewartstown and U ffing- 

ton; road to Dorsey’s Knob. Randolph: near Cheat Bridge. 

Tucker: along the- Blackwater. Wirt: near Elizabeth. 

Wood: near Lockhart’s Run. Summers: near Hinton. 
McDowell: near Elkhorn. 


C. punctata, Jacq. } M. & G. 

Bordérs and open woods. Monongalia: near Ice’s 
Ferry ; Cheat River above Camp Eden. Greenbrier: near 
White Sulphur Springs. Fayette: near Nuttallburg—h. 
WN. : 

C. Crus-galli, L. Cockspur Thorn. 

Thickets. * Monongalia: frequent. Marion: near 
Houghtown. Preston: near Reedsville and Terra Alta. 
Mineral: near Keyser. Jefferson: near Shenandoah Junc- 
tion. Upshur: near Buckhannon. Fayette: near Nuttall- 
burg—L. W. N. Greenbrier: near White Sulphur Springs. 
Summers: near Hinton. Hardy: near Moorefield—G. Mer- ~ 
eer: near Beaver Springs and Ingleside. : 


C. flexispina, (Moench.) Sarg. Summer Haw. C. flava, Ait. 

Shady river banks. Fayette: banks of New River 

near Nuttallburg—L. W.N. Mercer: near Ingleside. Me- 
Dowell: along Tug Fork, near Welch. 


Var. pubescens (Gray). 
Sandy woods. Mercer: along stream opposite Wills. 


C. unifiora, Moench. C. parviflora, Ait. 
Sandy woods. Mercer: along streamlet near Ingle- 
side. 


AMELANCHIER, Lindl. 
A. Canadensis, (L.), Medic. Shad Bush. June Berry. L. 


W.N., V. M., M. &G., G. 
Common generally, even in the higher mountains. 


361 
CALYCANTHEZA. 
BEURERA, Ehret. 
(Calycanthus, L.) 


B. florida (L.). Allspice. Sweet-scented Shrub. 
Rich woods. Randolph: near Fords; on . Staunton 
Pike, thence frequent over Rich Mountains. Webster and 
Nicholas: Along Buffalo Bull Ridge. Fayette: along the 
Gauley river near Gauley Mountains. Summers: near Hin- 
ton. 


B. laevigatus, (Willd.) ; 
. Rich woods. McDowell: back of R. R. water tank 
near Welsh. 


SAXIFRAGE. 
ASTILBE, Don. 


A. decandra, Don. Goats-beard. 
Rich woods. Mercer: near Wills. 


SAXIFRAGA, L. 


S. Virginiensis, Michx. Early Saxifrage. L. W.N., V. M., M. 
GiGi Gs 
Exposed moist rocks and opens. General throughout 

the State. ~ 


S. Pennsylvanica, L. Swamp Saxifrage. 
Glades. Preston: Morgan’s and Terra Alta Glades.: 


S. micranthifolia (Haw.). Lettuce Saxifrage. S. erosa, Pursh. 
. M. & G. 
Spring rills in deep woods. Monongalia: near Camp 

Eden. Grant: near Bayard. Tucker: along the Blackwater. 


THEROFON, Raf. 


T. aconitifolia (Nutt.). (Boykinia aconitifolia, Nutt.) 

Creek beds. Fayette: near Nuttallburg; plentiful 

along the beds of creeks at an alt. of 1800 ft., does not extend 

down these beds as far as the shores of New river (alt. 1100 

ft.). Often 3-celled, sometimes the flowers 6-parted, few 
7-parted—L. W. N. 
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TIARELLA, L. 


T. cordifolia, L. False Mitre-wort. 

Rich, moist woods. Common throughout the Alle- 
ghanies and the foot-hills. Monongalia: near Morgantown. 
Gilmer: near Glenville—V. M. Fayette: near Nuttallburg 
—L. W.N. Greenbrier: near White Sulphur Springs. Mc- 
Dowell: near Elkhorn. Mercer: near Bluestone Je. 


MITELLA, L. 


M. diphylia, L. Mitre-wort. Bishop’s Cap. Ts W. NgeVe ven 
M. & G. 


Rich, shady woods. Common throughout the State. 
HEUCHERA, L. 


H. villosa, Michx. 
Rocky places. Fayette: Kanawha Falls—James; 
Loup Creek—-James. Nuttallburg—-L. W. N. Kanawha: 
near Coalburg—James. 


H. Americana, L. Alum-root. M. & G. 
Rich, damp woods. Monongalia: near Morgantown, 
and frequent elsewhere. Gilmer: near Glenville—V. M. 
Fayette: near Nuttallburge—L. W. N. Greenbrier: near 
White Sulphur Springs. Grant: near Bayard. Tucker: 
near Davis. Hampshire: near Romney. 

H. Rugelii, Shuttlw. 
Shaded cliffs. Fayette: near Nuttallburg, common 


--L. WN. 
PARNASSIA, L. 
P. grandiflora, DC. P. Caroliniana, Michx. 
Wet banks. Fayette: near Kanawha Falls—Selby. 
HYDRANGEA, L. . = 
H. arborescens, L. Wild Hydrangea. M. & G. 


tich opens. Monongalia: near Morgantown. Mar- 
jon: Opekiska. Wood: near Kanawha Station. Wirt: 
near Burning Springs. Gilmer: near Glenville—V. M. 
Lewis: along Stone Coal Creek. Throughout the’ above 
range the flowers were all fertile. Fayette: near Hawk’s Nest 
James; near Kanawha Falls—James; near Nuttallburg— 
Ls WN. 

A form with grass-green marginal radiant flowers,in a 
deep ravine in Fayette: near Nuttallburg. 
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Var. Kanawhana. 

Low straggling bush, leaves small, paler beneath, acu- 
minate, somewhat cordate at the base ; cymes very open and 
branching, marginal radiant flowers many, 1 in. broad, fer- 
tile flowers nearly elabrous, smaller than in the species. 
Along the Little Kanawha River from Kanawha Station to 
Glenv ille. 


RIBES, L. 


_R. Cynosbati, L. Prickly Gooseberry. M. & G. 

Deep rocky woods. Randolph : along Cheat River, 
alt. 3,360 ft.; Point Mountain, alt. 3,700 ft.; Rich Mountain, 
alt. 2.700. Grant: near Bayard. Preston: near Terra Alta; 
and frequent throughout the northern and eastern counties. 
Hardy: near Moorefield. 


R. rotundifolium, Michx. Smooth Gooseberry. 
Rich, cool, mountain woods, with the last, frequent. 


R. prostratum, L., Her. 
Pocahontas: summit of Spruce Knob, alt. 4800 ft.— 
A. D. Hopkins. 


R. floridum, L’Her. Wild Black Currant. 
Rich woods. Randolph: near Beverly. Grant: near 
Bayard. Preston: near Terra Alta. Fayette: near Nuttall- 
burg—L. W.N. 


CRASSULACESX. 
SEDUM, L. 


S. pulchellum, Michx. 
Rocky places. Jefferson: near Harper’s Ferry—Asa 
Gray. 


_S.: Nevii; Gray. ; ae 
; Dry, rocky places. Greenbrier: near White Sulphur 
Springs 


S. ternatum (Haw), Michx. Stone-crop. Geeta! W. eae 
~ WG. 
On rocks in deep woods and opens. Throughout the 

State. 


S. telephioides, Michx. M.& G. 

Drier situations. Throughout the northern counties. 

Jefferson: Harper’s Ferry—Asa “Gray. Hardy: near Moore- 
field—G. Hampshire: near Romney. 
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S. TELEPHIUM, L. Live-for-ever. 
Along railroad banks. Jefferson, Morgan and Berke- 
ley counties. 


PENTHORUM, L. 


P. sedoides, L. Ditch Stone-crop. Le We Nee aGe 
Open wet places, and ditches. Throughout the State. 


DROSERACEZS. 
DROSERA, L. 


D. rotundifolia, L. Sundew. M. & G. 
Glades. Preston: Cranberry Summit; Morgan’s Glade ; 
and Terra Alta. 


HAMAMELIDES. 
HAMAMELIS, L. 


H. Virginica, L. Witch-hazel. Te WN Veo, M. & G. 
Common in damp woods throughout the State. 


LIQUIDAMBAR, L. 


L styraciflua, L. Sweet-gum. Alligator-wood. M. & G. 

Rich woods. The distribution of this species in the 
State according to my notes of travel is, from east to west, as 
follows: Beginning near the source of Peter Creek, in Nich- 
olas county, it follows that stream to its junction with the 
Gauley river, down this to its confluence with the New river - 
to form the Great Kanawha, which latter it follows to the 
mouth of Elk river, whence it bears northward up Hight 
Mile creek to the Pocotaligo and its Middle Fork, across to 
Mill Creek in Jackson, which it follows to the Ohio. 

It is also noted in Gilmer: near Glenville—V. M. 
Fayette: near Kanawha Falls—James; near Nuttallburg—L. 
W.N. Cabell: near Huntington—Selby. I have also met 
with it in Summers: near Hinton; and along the Greenbrier — 
river in that county. 


HALORAGEZ. 


CALLITRICHHE, L. 


C. heterophylla, Pursh. 
Fayette: near Nuttallburg—L. W. N. 
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MELASTOMACEZ. 
RHEXTA, L. 


R. Virginica, L. Meadow Beauty. 
Moist, sandy meadows, and river shores. Monongalia: 
near Camp Eden; Little Falls. Wood: near Lockhart’s 
Run. Wirt: near Burning Springs. Upshur: near Lorentz. 
Randolph: along Ty oart’s Valley River. Berkeley: near 
Martinsburg. Putnam: near Buffalo. : 


LYTHRARIZ. 
CUPHZAA, R. Br. 


C. petiolata, (L.), Kochne. “Tar-weed.” - C. viscosissima, Jacq. 

Dry soils, and fields. Monongalia, Marion, Wood, 

Wirt, Calhoun, Gilmer, Lewis, Upshur and Randolph. Fay- 

ette: near Gauley Bridge; near Nuttallburg—L. W. N.; near 

Hawk’s Nest—James. Greenbrier: near White Sulphur 

Springs. Summers: near Hinton. Monroe: near Alderson. 
Berkeley : near Martinsburg, and elsewhere. 


ONAGRARIES. 
EPILOBIUM, L. 


E. spicatum, Lam. Fire-weed.  . angustifolium, L. M. & G. 

In new clearings. Mineral: Grant: and Tucker: 

along the W. Va. Cent. R. R. Randolph: summit of Point 

Mountain, alt. 3,700 ft. Cheat Mountain, alt. 27-3600 ft. 
Hardy: near Moorefield—G. 

EH. coloratum, Muhl. Willow-herb. BERS Ge 

Ditches, and wet rocks. Greenbrier: near White Sul- 

phur Springs. Fayette: near Nuttallburge—L. W. N. Ma- 

son: near Pt. Pleasant; and frequent throughout the: State. 


LUDWEGIA, L. 


L. alternifolia, L. Seed-box. M. & G. 

Wet banks. Wood: near Lockhart’s Run. Monon- 

galia: along Cheat River near Camp Eden. Fayette: near 
Kanawha Falls—James; near Nuttallburg—L. W.N. 


Var. linearifolia, Britt. n. var. 
With or near the species. Wood: near Lockhart’s 
Run. Fayette: near Nuttallburg—L. W. N. 
Described by Prof. Britton in “Bull, Torrey Club,” 
Dec., 1890, as follows. . 
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“Two or three feet high, divergently branched, the 
branches ascending. Leaves linear, elongated, 2-4-in. long, 14 
-4-lines wide, acute; flowers solitary in’ the axils of the 
upper leaves or bracts, yellow ; sepals ovate-lanceolate acute, 
narrower than those of L. alternifolia; branches and both 
sides of the leaves somewhat pubesent. Petals apparently 
remaining on the plant longer than those of L. alternifolia, 
which, as Dr. Millspaugh observes, comnyronly fall away when 
the plant is shocked.” 

“Appearing very distinct from typical L. alternifolia, 
but presumably but a variety of it. From the description it 
may be the Rhexia linearsfolia, Poir, in Lam. Encyel. vi. 2, 
said to come from Carolina.” 


L palustris (L.), Ell. 


Oe. 


Var 


Oe. 


Oe. 


Vai 


Sandy soil. Fayette: in a Sand bar in New river near 
Nuttallburg—L. W.N. 


OENOTHERA, L. 


biennis, L. Evening Primrose. L. W.N., M. & G. 


Frequent or common, throughout the State. 


», grandiflora (Ait.), Lindl. 


Frequent. Randolph: Cricard, P. O.; Point Moun- 
tain. Wood: near Kanawha Station. Preston: near Tun- 
nellton ; near Terra Alta. Greenbrier: near White Sulphur 
Springs. Hardy: near Moorefield—G. 


pumila, L. 


Dry fields, frequent throughout the State, especially in 
the northern section. Hardy: near Moorefield—G. 


fruticosa, L. Sun-drops. ‘Wild Beet.” M. & G. 


Common in most soils, and in cultivated fields as a 
weed. Summers: near Talcott and Lowell. Marion: near 
Worthington. Gilmer: near Glenyville—V. M. — Fayette: 
near Nuttallburg—L. W. N. 


*, linearis (Michx.), Watson. 


Damp places. Wood: near Kanawha Station. Wirt: 
near Elizabeth. Calhoun: near Grantsville. Gilmer: near 
Glenville—V. M. Upshur: near Buckhannon. 


Var. differta. Crowded Sun-drops. 


Damp meadows. Wood: near Lockhart’s Run, the 
most common form. 


Stems 1-2-ft. high, nearly smooth, branching diffusely — 
from every axil. Flowers profuse, large. Lower: leaves 
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ovate. Capsules narrowly winged, very short; apical inflor- 
escence strongly cymose. 


GAURA, L. 


G. biennis, L; M. & G. 
Dry banks. Webster: near Taylor. Greenbrier near 
White Sulphur Springs. Fayette: near Nuttallburg—L. W. 
N. Harrison: near Lumberport. Berkeley: near Martins- 
burg. Hardy: near Moorefield—G. 


CIRCAZA, L. 


C. Lutetiana, L. Enchanter’s Nightshade. M. & G. 
Low grounds, and wet woods. Lewis: up Stone Coal 
Creek. Gilmer: near Glenvyille—Prof. Brown. Fayette: 

near Nuttallburg—L. W. N. 


C. alpina, L. M. & G. 
Deep, rich woods. Randolph, Grant, Tucker and Pen- 
dleton: prevalent in the Alleghanies. Gilmer: near Glen- 
ville—V. M. Monongalia: along Cheat river, above Camp 
Eden. 


PASSIFLORESX. 
PASSIFLORA, L. 


P. lutea, L. Yellow Passion-flower. 
Hillsides. Fayette: near Nuttallburg—L. W. N. 


P. incarnata, L. Passion-flower. 
Dry soil. Gilmer: near Gienville—V. M. 


CUCURBITACES. 
CUCURBITA, L. 


C. OVIFERA, L. Gourd. 
Escaped to waste grounds. Monongalia: about Mor- 


gantown. Jefferson: near Shepherdstown. 
CITRULLUS, L. 


C. VULGARIS, Schrad. Watermelon. 
Escaped to waste grounds. Mason: banks of the Ohio 


near Point Pleasant. 
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CUCUMIS, L. 


C. MEto, L. Musk Mellon. 
Escaped to waste grounds. Mason: banks of the Ohio 


near Point Pleasant. Monongalia: waste grounds, near Mor- 


gantown. 
MICRAMPELIS, Raf. . 
M. echinata, (Muhl.), Raf. (Echinocystis lobatd, T & G.) 


Escaped from gardens, where it is frequently grown — 


as a vine for fences and rock work ornamentation. 
SICYOS, L. 
S. angulatus, L. Star Cucumber. ¢- SMiGeG= 


Damp places. Monongalia: along Decker’s Creek; 
near Easton. Fayette: near Nuttallburg—L. W. N. 


CACTACESA. 
OPUNTIA, Mill. 


O. vulgaris, L. Prickly Pear. = 
: Open fields and among scrub pines in the Devonian 
formations of Hardy: near Moorefield, where it is a prevalent 
weed in many places. 


FICOIDESR. 
MOLLUGO, L. 


M. verticillata, L. Carpet-weed. M. & G. 

Waste ‘and cultivated grounds. Monongalia: hills 

about Morgantown. Marion: near Fairmont. Fayette: near 
Nuttallburg, sandy banks of New River—L. W. N. 


UMBELLIFERZA. 
HYDROCOTYLE, L. 
H. Americana, L. Water Pennywort. M. & G. 
Along streams. Jefferson: near Flowing Spring. Ran- 
dolph: above Cricard’ P.O. Grant: near Bayard. Green= 
brier: near White Sulphur Springs. ; 


ERYNGIUM, L. 


E. aquaticum, L. Rattlesnake Master. (EH. 4 yucceefolium, ee 
Swampy places. Webster: at Welsh Glade. 
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_.D.Carota, L. Wild Carrot. “Devil’s Plague.” Gs Mu &. Ge 


Fields, meadows, and roadsides. Lewis, Randolph, 
Monongalia, Marion, Berkeley, Morgan, Mineral, Preston, 
Grant, and Kanawha counties. Gilmer: near Glenville—V. 


= M. Fayette: near Nuttallburg—L. W.N. Jefferson: near 


Shenandoah Junction; near Charlestown; and Summit 
Point. Greenbrier: near Caldwell and White Sulphur 
Springs. Summers: near Greenbrier Stock Yards, and Hin- 
ton, Mason: near Point ‘Pleasant. Mercer: near Ingleside; 
and reported from every county in the State. 


Forma rosea. 


| A. Curtisii, Buckley. 


With rose colored flowers, a frequent form in Monon- 
galia: near Morgantown: and along the Kingwood Pike. 


ANGELICA, L. 


® 


Sandy river banks. Monongalia: near Camp Eden, 
Preston: near Reedsville. Grant: near Bayard. . Greenbrier: 
near White Sulphur Springs. 


A. villosa (Walt.), B.S. P. Hairy Angelica. A, hirsuta, Muhl. 

Frequent in dry woods and glady meadows. Web- 

ster: Long and Welsh Glades. Jackson: near Sandyville. 

Tucker: near Davis. Fayette: near Nuttallburg—L. W.N. 

Monongaha: near Camp Edén. Preston: near Terra Alta. 

Randolph: on Point Mountain, alt. 2540 ft. Hardy: near 
Moorefield— G. 


A. atropurpurea, L. Purplish Angelica. Archangelica atropur- 
é purea, Hoffm. -M. & G. 
Low grounds and river banks. Grant: near Bayard. 
Preston: near Terra Alta. Tucker: near Davis. Fayette: 
near Kanawha Falls—James. 


TIEDEMANNIA, DC. 


T. rigida, (L.), Coult. & Rose. Cowbane. 
Swampy spots. Randolph: along Shaver’s Fork of 
Cheat. Fayette: near Nuttallburg—L. W. N. Preston: 
near Terra Alta. 


HERACLEUM, L. 


H. lanatum, Michx. Cow Parsnip. ; 
Ss Wet grounds. Lewis: along Leading Creek. Upshur: 
near Lorenz. Randolph: along .Tygart’s Valley River, 
Webster: Welsh Glade. 
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PASTINACA, L. 


P. SATIVA, L. Wild Parsnip. M. & G. 
Waste grounds and tiated fields. Randolph: 
Cheat Mountains, alt. 3350 ft. Jefferson: near Shenandoah 
Jc. Greenbrier: near White Sulphur Springs. Mineral: 
opposite Cumberland. Morgan: near Hancock. Wood: near 
Kanawha Station. Mason: near Point Pleasant. Hardy: 

near Morefield.—G. 


THASPIUM, L. 


T. aureum, (L.), Nutt. Meadow Parsnip. L.W.N., M &G, 
Thickets and meadows. Frequent throughout the _ 
State. 
Var. cordatum, (Walt.), B.S. P. var. trifolatum, Gray, in pt. 
M. & G. 


With the species, but probably more frequent. Har- 
dy: near Moorefield—G. 


T. barbinode, Nutt. 
Rich woods. Mercer: plentiful near Bluestone Jc. 


LIGUSTICUM, L. 


L. acteefolium, Michx. 
Rich soil. Grant: near Bayard, plentiful along the 
Blackwater Fork of Cheat River. 


PIMPINELLA, L. 


P. integerrima, (l.), Bth. & Hook. 
Rocky hillsides. Lewis: along Stone Coal Creek. 
Randolph: on Point Mountain. 


DEERINGIA, Adans. (1768). 
(Cryptotenia, DC. 1829) 


D. Canadensis, L. Honewort. Cryptotenia Canadensis (L.) 
DC. M. & G. 

Shady rocks. Monongalia: Roundbottoms and Little 

oe ee near Opekiska. Fayette: near Nuttallburg 


ZIZIA, Koch. 


Z. cordata, Koch, 
River banks. Fayette: near Nuttallburg—L. W. N. 
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Z. aurea, Koch. 


Damp places. Monongalia: The Flats, and along the 
Monongahela. Marion: near  Opekiska, Fayette : near Nut- 
tallburg—L. W.N. 


Z Bebbii, C. & R. Z, aurea, var. Bebbii, C. & R. 
Woodlands. ~ Fayette: near Nuttallburg—L. W. N. 
Of specimens gathered in Mason, near Pt. Pleasant, 
Prof. Coulter says: “Flowers too w hite, and altogether it 
does not quite fit, and is indeterminable on account of the 
immature fruit.” 


CICUTA, L. 


C. maculata, L. Spotted Cow-bane. Beaver Poison. 
Swampy spots, and wet meadows. Randolph: along 
Tygart’s Valley River plentiful. Fayette: along Loup 
Creek—James ; near Nuttallburg—L. W. N. Putnam: near 
Scott’s Depot-—James. Gilmer: Glenville—Prof. Brown; 
near DeKalb P. O. Morgan: near Cacapon. Monongalia: 

near Ice’s Ferry. Mason: near Point Pleasant. 


C. bulbifera, L. 
Wet places. Mason: near Pt. Pleasant. 


CHAZROPHYLLUM, L. 


C. procumbens, (L.) Crantz. 
Ohio: Elm Grove, near Wheeling—M. & G. 


OSMORHIZA, Raf. 


O. Claytoni (Michx.), B.S. P. O. brevistylis, DC. M. & G. 
Rich woods. Wirt: above Elizabeth. Gilmer: near 
Glenville—V. M.; Prof. Brown. Monongalia: opposite 
Roundbottoms. Grant: near Bayard. Fayette: near Nuttall- 
burg—L. W. N. 


_ O. longistylis (Torr.), DC. M. &G. 
Rich Woods. Monongalia: near Morgantown. Ma- 
rion: near Fairmont. Tucker: near Davis. Wirt: above 
Elizabeth. 


ERIGENIA, Nutt. 
E. bulbosa, Nutt. Harbinger of Spring. M.& G. 


Rich open woods. Monongalia: opposite Granville, 
plentiful. Fayette: near Nuttallburg—L. W. N. 
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SANICULA, L. 


S. Marylandica, L. Black Snake-root. M. &G. 
Rich woods. Monongalia: near Morgantown. _Pres- 
ton: near Terra Alta. Fayette: near Nuttallburg—L. W. N_ 


S. Canadensis, L. MM. &G. 
Rich soil. Monongalia: near Little Falls. Marion: 


near Opekiska. Fayette: near Nuttallburg—lL. W. N. 
ARALIACES. 
ARALIA, L. 


A. spinosa, L. Angelica Tree. Hercules’ Club. | M. & G. 

Rich mountain woods. Webster: Buffalo Bull Mt. 

alt. 2595 ft., plentiful. Preston: near Rowlesburg. Sum- 

mers: along ‘the Greenbrier River; near Hinton. Fayette: 

near Nuttallburg—-L. W. N.; at Gauley Bridge, abundant. 
Monongalia: near Morgantown. 


A. racemosa, L. Spikenard. 5 M. & G. 
Deep, cold woods, frequent in the Alleghanies. Ran- 

dolph: Cheat Mountains, alt. 3350 ft.; Point Mountain, alt. 

3560 ft. Hampshire: Ice Mountain. Tucker: near Falls of 
Blackwater. Gilmer: near Glenville—V. M. Greenbrier: 

near White Sulphur Springs. Fayette: near Nuttallburg— . 

L. W. N. Summers: near Hinton. 


A. nudicaulis, L. Wild Sarsaparilla. M. & G.” 
Rich woods, frequent. Monongalia: the Flats, Rich 
Woods, and along the Monongahela. Marion: near Ope- 
kiska. Randolph: on Point Mountain. Grant: near Bay- 

ard. 


A. quinquefolia (L.), Dec. & Pl. Ginseng. “Sang.” M. & G. 
Rich, deep woods. Wirt: near Burning Springs. 
Jackson: near Ripley. Gilmer: near Glenville—V. 
Grant: near Bayard. Randolph: Rich, Cheat and Point 
Mountains. (One store at Crickard P. O. buys from this 
neighborhood $1,500 worth annually of the mountaineers.) 
Webster: Buffalo Bull range. Fayette: near Nuttallburg— 
L. W.N. Summers: near Hinton. 


A. hispida, Vent. 
Rocky soils. Tucker: near Davis, along Blackwater 
Fork of Cheat. 


CORNACES. 
CORNUS, L. 


C. florida, L. Flowering Dogwood. ° ~M. & G. 

Dry woods. _Monongalia throughout, some quite large 

trees near Morgantown. Wood, Wirt and Calhoun counties. 

Gilmer: near -Glenville—Prof. Brown:—V. M. Lewis and 

‘Upshur counties. Randolph: on Cheat Mountains, alt. 3600 

ft. Marion: Webster: Fayette: near Nuttallburg—L. W.N. 
Hardy ; near Moorefield—G. Mercer: near Bluefield. 


C. circinata, L’Her. Round-leaved Dogwood. 
Damp, cool woods. Rare. Upshur: near Lorentz. 


C. sericea, L. Kinnikinnik. 
Wet places. Grant: near Bayard. Randolph: along 
Tygart’s Valley River. Nicholas: along Peter Creek. Fay- 
ette: near Nuttallburg—L. W.N. 7 


C. candidissima, Marsh. Panicled Cornel. C. paniculata, L’Her. 


Thickets and river banks. Monongalia: near Mor- 
} gantown. Marion:* Montana; along Beaver Creek. Ran- 
dolph: Cheat River, alt. 2700 ft. Summers: near Hinton. 
Hampshire: near.Romney. 
C. alternifolia, L. f. - 
Hillside — copses. Monongalia,. Marion, | Preston, 
Wood and Calhoun counties. Gilmert near Glenville-—V. 
M. Lewis: along Leading Creek. Upshur: near Lawrence. . 
Fayette: near Nuttallburg—L. W. N. Greenbrier: near 
White Sulphur Springs. Summers: near Hinton. 


NYSSA, L. 


N. sylvatica, Marsh. Black Gum. M. & G. 
Various situations throughout the State. Wood: near 
Leachtown. Wirt: along Straight Creek.. Calhoun: near 
Brookville. Gilmer: near Glenville—V. M. Monongalia: 
near Morgantown. Randolph: on Point Mountain. Web- 
ster: on Buffalo Bull Mountains. Fayette: near Nuttallburg 
—L.W.N. Summers: near Hinton; and along the Green- 
brier River. Kanawha: near Handley. Mercer: near In- 


gleside. 
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CAPRIFOLIACES. 
SAMBUCUS, L. 


§. Canadensis, L. Common Elder. L. W.N., V.M.,M. & G. 
Rich soils; common in bottoms and along fences 
throughout the State ; even in the pine and spruce forests of 

the higher mountains ; altitude on Point Mountain 3050 ft. 


Ss. racemosa, L. Red-berried Elder. M. & G. 

Deep, rich mountain woods, near rivulets. Abund- 

ant in Randolph, Grant and Tucker counties. Fayette: near 
Nuttallburg—L. W. N. 


Forma albicocca, Britt. 
With the species rare. Randolph: on Point Moun- 
tain. Grant: near Bayard. 


VIBURNUM, L. 


V. lantanoides, Michx. Hobble-bush. 
Cold, rich ravines. Randolph: near the summit of 
Point Mountain. Grant: near Bayard. Tucker: along the 
Blackwater. 


V. acerifolium, L. Arrow Wood. Dockmackie. M. & G. 
Cool, rocky woods. Throughout the mountains of 

the eastern counties. Preston and Monongalia: along Cheat 
River. Gilmer: near Glenville—V. M. Mineral: near 
Keyser—W. Fayette: near Nuttallburg—L. W.N. Grant: 

near Bayard. ; 


V. dentatum, L. Arrow-wood. 
Wet places or damp thickets. Upshur: near the Sum- 
mit on Staunton Pike. Fayette: near Nuttallburg, rare— 
Is We Ne 


V. nudum, L. 
Rich woods. Randolph: at Ford’s, near the Middle 
Fork River. Webster: Upper Glade. 


V. Lentago, L. Sweet Viburnum. Sheep-berry. 
Rich banks of streams. Randolph: on Point Moun- 
tain, alt. 3660 ft. 


V. prunifolium, L. Black Haw. Nanny-berry. 
Copses and edges of woods. Wirt: near “Burning 
Springs. Mineral: near Keyser—W. Gilmer: near Glen- 
ville—V. M.; Prof. Brown. Fayette: near Nuttallburg—L. 
W.N. Summers: near Hinton. 
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TRIOSTEUM, L. 


Tt. perfoliatum, L. Tinker’s Weed. Wild Coffee. 
. _ Rich borders, infrequent. Randolph: Cheat Mts., alt. 
4,600 feet. Gilmer: near Glenville—V. M. Fayette: near 
Nuttallburg—L. W. N. Hardy: near Moorefield—G. Mer- 
cer: near Princeton.” 


SYMPHORICARPOS, Juss. 


a S. orbiculatus, Moench. S. vulgaris, Michx. 
Dry places. Nicholas: near Peter Creek. Fayette: 
near Nuttallburg, alt. 2,000 ft—L. W.N. 


LONICERA, L. 


L. glauca, Hill. Smooth Honeysuckle. L. parviflora, Lam, 
Rocky soils. Monongalia: near Morgantown. 


L. JAPONICA, Thunb. 
Escaped from cultivation. Mason: banks of the Ohio 
near Pt. Pleasant. Jefferson: nearShepherdstown. Taylor: 
near Grafton. 


DIDRVILLA, Tourn. 


ag trifida, Moench. Bush Honeysuckle. 
Thickets. _Monongalia: -near Morgantown, along 
Deckevr’s Creek. 


RUBIACEZ. 
HOUSTONTA, L. 


H. ceerulea, L. Bluets. Innocents. M. & G. 
= Moist fields. Monongalia: Marion: Preston: Wood: 
Wirt: Calhoun: Lewis: and Upshur. Gilmer: near Glen- 
ville—Prof. Brown—V. M. James. Mineral: 
Jefferson: Berkeley: and Morgan. Fayette: near Nuttall- 
burg—L. W. N. Hardy: near Moorefield—G. 


Forma albiflora. 
Grassy places, Permian formations. Monongalia: 
near Cassville. 


H. serpyllifolia, Michx. 
Rocky places. Tucker: rocks below the falls of Black- 
water. Monongalia: on rocks in Tibb’s Run. 
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iH. purpurea, L. 

Wooded opens. Gilmer: nearGlenville—V.M._ Fay- 
ette: near Nuttallburge—L. W. N.; Kanawha Falls—James. 
Hampshire: near Romney. Greenbrier: near White Sul- 
phur Springs. Summers: near Hinton. Monongalia: near 


Ice’s Ferry. 


Var. ciliolata, Gray. 
Monongalia: near Morgantown. Fayette: near Nut- 
tallburg—L. W. N. Greenbrier: near White Sulphur 


Springs. 


Var. longifolia (Gaertn.), Gray. M.& G. 

Dry soils, the most common form of the species. 

Wood: near Lockhart’s Run. Wirt: near Burning ~ 

Springs. Calhoun: near Grantsville. Gilmer: near DeKalb. 

Lewis: up Stone Coal Creek. Upshur: near Buckhannon. 

Randolph: near Cricard P.O. Cabell: near Barboursville— 

James. Fayette: near Nuttallburg—L. W. N. Mercer: near 
Bluefield. 


Var. tenuifolia, Gray. 
Greenbrier: near White Sulphur Springs. 


Var. calycosa, Gray. 
“ Greenbrier: near White Sulphur Springs. 


CEPHALANTHOS, L. 


C. occidentalis, L. Button-bush. ; Medes 

Along streams. Monongalia: along the Monongahela 

and Cheat Rivers. Preston: general in the glades and along 

streams. Grant: near Bayard. Randolph: along Tygart’s 

Valley River; near Cheat Bridge. ‘Fayette: near Nuttallburg 

L. W. N.; near Kanawha Falls—James. Monroe—near AI- 
derson. Summers: near Riffe and Hinton. 


MITCHELLA, L. 


M.repens, L. Partridge-berry. M. & G.@ 
Rich woods, under evergreens. Upshur: Sand Creek. 

Grant: near Bayard. Tucker: along Blackwater. Mineral: 
Knobby Mts.—W. Randolph: along Cheat River. Gilmer: 

near Glenville—V. M. Fayette: near Nuttallburg—L. W.? 

N. Kanawha: near Coalburg—James. 
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DIOIDA, L. 


D. teres, Walt. Button-weed. 
Sandy river banks. Ohio: along Boge’s Rnn, near 
Wheeling—M. & G. Preston: banks of Cheat River. Fay- 
- ette: near Nuttallburg, rare—L. W. N. 


_ @ALIUM, L. 


G. Aparine, L. Goose-grass. Cleavers. G.,L.W.N.,V.M.,M.& G: 
Shaded places. Frequent throughout the State. 


G. pilosum, Ait. 

Dry copses. Fayette: near Nuttallburg—L. W. N.; 
near Kanawha Falls—James. Kanawha: near Coalburg— 
James. Monongalia: near Little Falls and’ Uffington; near 
Camp Eden. 


G. circzezans, Michx. Wild Liquorice. 
Rich woods. Wood: near Lockhart’s Run. Monon- 
. galia: Rich Woods near Morgantown; Ice’s Ferry and Camp 
Eden. Fayette: near Nuttallburg—L. W. N. 


G. laceolatum, Torr. 
Dry woods. Monongalia: near Morgantown. Ohio: 
near Wheeling—M. & G. Fayette: near Nuttallburg—hL. 
W.N. 


G. latifolium, Michx. 
Fayette: near Nuttallburg, uncommon—L. W. N. 
Preston: near Rowlesburg—M. «& G. 


G. trifidum, L. Small Bedstraw. 
Low, wet grounds. Monongalia, Lewis, Upshur, Gil- 
mer, Calhoun, Wirt,- Wood, and Webster: Long Glade. Fay- 
ette: near Nuttallburg—L. W. N. 


Var. latifolium, Torr. 
Damp soils. Webster: in Long Glade. 


G. concinnum, Torr & Gray. © M. & G. 

Low, wet grounds. Wood: near Kanawha Station. 

Wirt: near Elizabeth. Lewis: along Leading Creek. Ran- 
dolph: near Valley Bend. 


G. asprellum, Michx. Rough Bedstraw. 
Alluvial bottoms. Monongalia: along the Mononga- 
hela River. Greenbrier: near White Sulphur Springs— 
M. &.G. 
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G. triflorum, Michx. Sweet-scented Bedstraw. 
Rich woodlands. Lewis: along Leading Creek. Up- 
shur: near Lorentz. Webster: along Buffalo Bull range. 
Monongalia: near Morgantown. Fayette: near Nuttallburg 
—L. W.N. 


VALERIANACEX. 
VALERIANA, L. 


V. paucifiora, Michx. Valerian. 
Fields and open woods. Ohio: near Moundsville— 
M. &G. 


DIPSACEZ. 
DIPSACUS, L. 


D. SYLVESTRIS, Mull. Teasel. “Water Thistle.” Hutton 
weed.”  M:-&..G: 
Roadsides and waste places. Wirt: near. Burning 
Springs and Elizabeth. Marion: near Worthington; near 
Fairmont and Houghton in great quantity. Webster: Buf- 
falo Bull Mountains, alt. 2100 ft. Fayette: near Crescent ; 
near Nuttallburge—L. W. N. Kanawha: along the Kanawha 
and Poeotaligo Rivers. Jackson: along Allen’s Fork. Gil- 
mer: near Glenville—V.M. Jefferson: near Flowing Spring 
and Shenandoah Je. Randolph: Cheat Mts. near Cheat Bridge, 
alt. 2700 ft.; near Huttonsville. Greenbrier: near White — 
Sulphur Springs, near Fort Spring. Monroe: near Alderson. 
Summers: near Hinton. Monongalia: along Decker’s Creek. 
Harrison: near Lumberport. ~ Mineral: opposite Cumber- 
land. Berkeley: near Martinsburgh. Hardy: near Moore- 
field. Mercer: near Ingleside, and Ada. : 


COMPOSITZ. 
ELEPHANTOPUS, L. 


E. Carolinianus, Willd. 
Dry banks. Fayette: near Nuttallburg—L. W.N. 


E. tomentosus, L. “Tobacco Weed.” —“Devil’s Grandmother.” 
Fields. Harrison: near Quiet Dell. Upshur: near 
Lorentz. 
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VERNONIA, Schreb. 


V. altissima, Nutt. Iron-weed 
Low grounds. <A frequent weed throughout the 
northern, central, and western portions of the State. Fayette: 
near Nuttallburgh—L. W. N. 


V. Noveboracensis (L.), Willd. Iron Weed. Gs Le Wen. 
M. & G. 
In meadows and pastures, common throughout the 

State. 


Var. latifolia, Gray. 
Meadows and fields. Mason: near Point Pleasant. 
Monongalia: near Morgantown. Fayette: near Nuttallburg 
—L.W.N. 


EUPATORIUM. L. 


E. purpureum, L. Queen of the Meadow. “Quill-wort.” L. W.N. 
V.M., M. & Gz, G. 
Low grounds. Common throughout the State. Cheat 

Mountains in Randolph at an altitude of 3600 feet. 


Var. amaoenum, Gray. : 
Rich woods along runs. Grant: Buffalo Creek near 
Bayard: Tucker: Beaver Creek near Davis. 


E. hyssopifolium, L. 
Sterile soil. Jefferson: near Shepherdstown. 


E. rotundifolium, L., var. pubescens. (Muhl.), B.S. P. 
: CE. pubescens, Muhl.) 


Dry hillsides. Fayette: near Nuttallburg—L. W. N. 
Jefferson: near Shepherdstown. Monongalia: near Morgan- 
town and Camp Eden. i 


E altissimum, L. Tall Bonesct. 
Dry soils. Monongalia: near Little Falls and Beech- 


woods. 


E. sessilifolium, L. Upland Boneset. 
River banks. Monongalia: near Beechwoods. Fay- 


ette; near Nuttallburg, plentiful—L. W. N. 


E. perfoliatum, L. Boneset. Thorough-wort. G., L. W. N., 
V.M.,M. &G. 


Damp places. Common throughout the State. 
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E. ageratoides, L. White Snake-root. 

Rich woods. Monongalia: along Decker’s Creek and 
elsewhere plentiful. Randolph: Cheat Mountains near Cheat 
Bridge. Marion: near Worthington. Fayette: near Nuttall- _ 
burg—-L. W. N. Hardy: near Moorefield—G. 


E. aromaticum, L. 
- Rich soil. Fayette: near Nuttallburg. Hardy: near 


Moorefield—-G. 


E. ceelestinum, L. Mist-flower. MG 
Rich soils. Putnam, Jackson, Wood and Monongalia. 

A common weed. Randolph: along Tygart’s Valley River. 
Harrison: along the “Monongah” R. R. Summers: near 
Hinton. Fayette: near Nuttallburg—L. W. N. Putnam: 
near Buffalo. Kanawha: near Charleston. Mason: near 
Point Pleasant. Marion: near Montana and Worthington. 
Jefferson: near. Shepherdstown. 


LACINARIA, Hill (1762). 
Liatris, Schreb. (1791). 


L. spicata, (L.), OK. 
Among rocks, banks of New River—Selby. Ue 
near Nuttallburg, heads 5-flowered-—L. W. N. 


CHRYSOPSIS, Nutt. 


C. Mariana (L.), Nutt. 
Dry, rocky roadside. Fayette:R. & K.turnpike near Nut- 
tallburg—-L. W. N. ~ 


SOLIDAGO, L. 


S.latifolia, L. MC deGs 
Moist, shaded banks. Monongalia: banks of the Mon- 


ongahela and Cheat River. Fayette: near Nuttallburg—L. 
W.N. 


S. ceesia, L. Lo We Ng Vis Mis: Meee 
Rich woodlands. Frequent throughout the State. 


S. Curtisii, Torr. & Gray. 


Woodlands. Fayette: near Nuttallburg, common— 
L. WLN, 


S. bicolor, L. L. W.N., M. & G. 
ae Dry fields and copses. Frequent throughout the 
otate. 


pe oS ee 
, . Ld . 
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S. monticola, Torr. & Gray. : 

Woods and opens. Fayette: near Nuttallburg, alt. 
2000 ft—L. W.N. 


S. puberula, Nutt. 
Sunny opens. Fayette: near Nuttallburg—L. W. N. 


S. speciosa, Nutt. 
= bine and banks. Fayette: near Nuttallburg—L. 


S. odora, Ait Sweet Golden-rod. 
Fayette: near Nuttallburg—L. W. N. 


S. rugosa, Mill. 
Borders of fields and copses. Along Cheat River. 
Randolph, Tucker, Preston and Monongalia counties. Fay- 
ette: near Nuttallburg—L. W. N. Shores of. the Mononga- 
hela in Barbour, Taylor and Marion counties. 


S. ulmifolia, Muhl. 
River banks. Ohio: Thomas Hill near Wheeling—M. 
& G. Brooke: M. & G. Fayette: near Nuttallburg—L. 
Men tbe 


-§. Boottii, Hook. 


Dry open woods. Putnam: near Buffalo. Fayette: 
near Nuttallburg—L. W. N. 
S. arguta, Ait. 
River banks. Ohio: banks of the Ohio River near 


Wheeling—M. & G. 


S.juncea, Ait. “Yellow Top.” 

Fields and waste places. Common throughout the 
northern, central and western counties. Fayette: near Nutt- 
allburg—L. W.N. Berkeley: near Martinsburg. Mason: 
near Point Pleasant. Hardy: near Moorefield—G. 


Var. scabrella, Gray. 
With the species. Frequent. 


Var. ramosa, Britten. 
River banks. Monongalia: near Morgantown, below 


highwater mark along the Monongahela. 


S. serotina, Ait. ; 
Fayette: near Nuttallburg—L. W. N. Monongalia: 


near Morgantown. ~ 


382 


Var. gingantea, (Ait.), Gray. 


Thickets. Gilmer: near Glenville—V. M. Preston: 
-near Rowlesburg. 


S. rupestris, Raf. 


Rocky river banks. Fayette: along the Gauley at 
Gauley Mountain ; Kanawha Falls and Hawk’s Nest—James. 


. Canadensis, L. ; Le WANT, MI GG: 
Borders and waste fields. Common throughout the 
State. 


. hemoralis, Ait. 
Dry, sterile fields. Fayette: near Nuttallburg-—bL. W. 
N. Common throughout the northern counties. 


. lanceolata, L. 

River banks. Along Cheat River tnroughout its 
length. Along the Monongahela in Marion, Taylor and 
Monongala counties.’ Gilmer: along the Little Kanawha— 
V.M. Mason: near Point Pleasant. 


. Caroliniana, (L.), B.S. P. S. tenuifolia, Pursh. 
Sandy fields. Monongalia: near Morgantown. 


. SERICOCARPUS, Nees. 


. asteroides (L.), B.S. P. White-topped Aster. M. & Gz 

Dry grounds. Frequent or common throughout the 
State. Kanawha: near Charleston—James. Greenbrier: 
near White Sulphur Springs. Fayette: near Nuttallburg— 
hs WING 


BRACHYCHASTA, T. & G. 
. cordata, Torr. & Gray. 


‘i Dry woods. Fayette: near Nuttallburg, plentiful— 
TW SN: 


ASTER, L. 
. corymbosus, Ait. M. & G. 


Shady places. Monongalia: near Morgantown. Fay- 
ette: near Nuttallburg—L.: W. N. 
-. macrophyllus, L. 
Gpen woods. Fayette: near Nuttallburg—L. W. N. 


. patens, Ait. 


Rocky river banks. Fayette: near Nuttallburg——L. 
W.N. Summers: near Hinton, 


‘ar. phlogifolius, (Muhl.), Nees. 
Open woods. Fayette: near Nuttallbure—L. W..N. 


A. leevis. L. 
Rocky river banks. Monongalia: near Little Falls. 
Fayette: near Nuttallburg, plentiful--L. W. N. 


A. undulatus, L. 
Dry woods. Mason: near Point Pleasant. Kanawha: 
near Charleston. Favette: near Nuttallburg, common—l. 
WN: 


A. cordifolius, [.. 
Woodlands. Monongalia: near Morgantown and Lit- 
tle Falls. Fayette: near Kanawha Falls—James; near Nut- 
tallburg——L. W. N. Mason: near Point Pleasant. 


Var. leevigatus, Porter. 
Woodlands and opens. Monongalia: near Morgan- 
town, abundant. 


A. virgatus, Ell. 
Rocky river banks. Fayette: near Nuttallburg—-L. 
W. N. Preston: along Cheat River. Monongalia: near 
Camp Eden. 


A. ericoides, L. 
Dry open places. Fayette: near Nuttallburg—L. W. 


N. Mason: near Point Pleasant. Wood: near Parkersburg. 
Monongalia: near Morgantown. 


Var. pusillus, Gray. 
Dry fields. Monongalia: plentiful) about Morgan- 
town. 


Var. villosus, Torr. & Gray 

Roadsides, etc. Fayette: near Nuttallburg, common 
L. W.N. Monongalia: near Morgantown. » Marion: near 
Fairmont. 


A. laterifiorus, (L.), Britt. (A, nviser, Man. , A. diffusus, Ait. 

Dry or moist grounds : Monongalia: near Morgantown. 

Frequent throughout the northern counties, Hardy : near 
Moorefield—G. 


Var. hirsuticaulis, (Lind.), “Nail-rod.” 
Fields and roadsides. Cabell: near Barboursyille. 
Monongalia: near Morgantown; and common throughout 
the northern, central and western counties. 
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A. multifiorus, Ait. 
Hardy: near Moorefield —G. 


A. dumosus, L. 
Hardy: near Moorefield—G. 
A. vimineus, Lam. ; 
Shaded roadsides and fields. Fayette: near Nuttall- 
burg, altitude 2000 ft., plentiful—L. W. N. Monongalia: 
near Morgantown. Mason: near Point Pleasant. 


Var. foliolosus, Gray. 
Monongalia: near Morgantown, Uffington and Little 
Falls, common. 


A. paniculatus, Lam. (A. simplex, Willd.) 
Low grounds. Fayette: near Nuttallburg—L. W.N. 
Mason: near Point Pleasant. Putnam: near Buffalo. 


A. salicifolius, Ait. 
Near streams. Monongalia and Preston: banks of 
Cheat River. 


A. Novi-Belgii, L. 


Damp meadows. Monongalia: near Morgantown. 


A. prenanthoides, Muhl. 
Rich woods and borders of streams. Randolph: Cheat 
Bridge, alt. 3360 ft. Monongalia: shore of Monongahela 
above Morgantown. Fayette: near Nuttallburg—L. W. N. 


A. puniceus, L. 
Swampy places. Fayette: near Nuttallburg, uncom- 
L. W.N.. Hardy: near Moorefield—G. 


mon 


A. umbellatus, Mill. 
Moist thickets. Along Cheat River in Randolph, 
Tucker, Preston and Monongalia counties. Fayette: near 
Nuttallburg-—L. W. N,. 


A. infirmus, Michx. 
Mountain woods. Randolph: Point Mountain, alt. 
2800 ft. Fayette: near Nuttallburg—L. W. N. 


A, acuminatus, Michx. 
Cool, rich woods. Randolph: near Cheat Bridge. 


Fayette: near Kanawha Falls—James. | 


[A. tenuifolius, LL. (A, fleruosus, Nutt.) M. & GJ 


385 


_ A. linariifolius, L. 


Rocky places. Fayette: near Nuttallburg, along the 
banks of New River below high water mark, common—L. 


WioN eS 
ERIGERON, 1. 


» 


E. Canadensis, L. Butter-weed. Horse-weed. LL WN... Vas 


j M. & G: 
Waste places?’ Common throughout the State. 


. ~ + 1 . + ; 
E. annuus, (L.), Pers. Daisy Fleabane. Sweet Scabious. L.W. N. 


V.M.,M. & G. 
A weed in meadows and fields. Common through out 
the State. 


E. ramosus (Walt.), B.S. P. Daisy Fleabane. CE. s¢rigosus, Muhl.) 


Fields and waste places. Monongalia: the Flats and 
Uffington. Fayette: Nuttallburg -L. W.N. ‘ 


E. pulchellus, Michx. Robin’s Plantain. (E. bellidifolius, Muhl.) 


Le. W UND Me&.G: 
Copses, common throughout the State. 


E. Philadelphicus, L. Common Fleabane. 


Moist ground. Frequent throughout the northern 


gh 
counties. 


ANTENNARIA, Gertn. 


A. plantaginifolia (L.), Hook. Everlasting. L.W.N.,M. & G. 


Sterile hills. Frequent or common throughout the 
State. 


ANAPHALIS, DC. 


A. margaritacea (L.), Bth. & Hook. Pearly Everlasting. M.&G. 


Dry hills and woods. Monongalia: along Decker’s 
Creek. Marion: above Opekiska. 


GNAPHALIUM, L. 


G. obtusifolium, L. Everlasting. G. polycephalum, Michx. 


M.-& G. 

Old fields. Frequent or common throughout the 

northern and central counties. Fayette: near Nuttallburg— 
L; W.N. Hardy: near Moorefield—G. 
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G. ulignosum, I. Low Cud-weed. M. & Gs 


Low grounds. Grant: near Davis. Gilmer: near 
Glenville--V. M., Prof..Brown. Monongalia: near Morgan- 
town. Mason: near Point Pleasant. Wood: near Parkers- 
burg. 


S. . 
G. purpureum, L. Purplish Cud-weed. 
Sandy soil. Monongalia: near Beechwoods and Ice’s 
Ferry. Favette: near Nuttallburg—L. W. N. 


INULA, L. 


I. HELENIUM, L. Hlecampane. Md G: 

Fields. Wirt: near Burning Springs. Upshur: near 

Lorentz. Nicholas: along Mumble-the-peg Creek. Fayette: 

near Nuttallbure—L: W. N. Greenbrier: near Ronceverte. 

Jefferson: near Shepherdstown. Hampshire: near Romney. 
Monongalia: near Stumptown. ; 


POLYMNIA, L. 


P. Canadensis, L. Leaf Cup. M. & G. 
Moist shadéd ravines. Fayette: near Kanawha Falls 
and Hawk’s Nest— James; Porter; near Nuttallburg —-L. W. 

N. Hardy: near Moorefield—G. 


Var. radiata, Gray® 
tich rocky soil. Fayette: near Nuttallburg—L.W.N. 


P. Uvedalia, I.. 
Rich soil. Randolph: frequent along Tygart’s Val- 
ley River. Fayette: near Nuttallburg—L. W. N. 


SILPHIUM, L. 


S. Asteriscus, L. 
Dry sandy soil. Wirt: beyond Burning Springs. 
Jackson: near Ripley. 


S. trifoliatum, |. Rogin-weed. 
Dry hillsandbanks. Fayette: near Nuttallburg—L.W.N. 


S. perfoliatum, I.. Cup Plant. 
Along streams. Fayette: near Hawk’s Nest—James ; 
near Nuttallbure-—L. WN. 
CHRYSOGONUM, L. 


C. Virginianum, I. 
Dry soils. Hardy: near Moorefield—G, 
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PARTHENIUM, L. 
P. integrifolium, lL. Sneeze-wort. 


Dry soils. Fayette: near Nuttallburg, banks of New 
River below high water mark, plentiful—L. W. N. Green- 
brier: near White Sulphur Springs—M. & G. 


AMBROSIA, L. 
A. trifida, L. Great Rag-weed. G., L. W. N., M. & G 


Moist places. Common or abundant throughout the 
State. 


Var. integrifolia, (Muhl.), T. & G. 
With the species, uncommon. Monongalia: near 
Morgantown. Wood: near Parkersburg. Fayette: near 
Nuttallburg—L. W. N. Berkeley: near Martinsburg. 


A. artemisizfolia, L. Rag-weed. G., L.W.N., V.M., M.&G. 
Fields and roadsides. Abundant throughout the 
State. 


XANTHIUM, L. 


X SPINOSUM. L. Spiny Clotbur. 
Waste lands along rivers. Kanawha: at Stockton’s. 
Mineral: near Piedmont. Jefferson: near Shepherdstown. 
Wood: near Parkersburg. Berkeley: near Martinsburg. 


xX. STRUMARIUM, L. Clothur. Cockle-bur. 
Low waste vrounds. Monongalia, Marion and Gilner 
counties. Wood: near Parkersburg. Lewis: near Weston. 
Jefferson: near Shepherdstown. 


X. CANADENSE, Mill. LOW eae 
Low waste grounds. Common throughout the State. 


ECLIPTA, L. 


EB. alba, (L.), Hassk. (Eclipta procumbens, and E. erecta, Michx.) 
Wet river banks. Mason: banks of the Ohio near 
Point Pleasant. Ohio: near Wheeling—M. & G. Fayette: 

R. R. bank, Nuttallbure—L. W. N. 


HELIOPSIS, Pers. 


H. scabra, Dunal. Ox-eye. i 
Fields. Gilmer: near Glenville—V. M. 
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H. leevis, Pers. 
Fayette: near Nuttallburg—L. W. N. 


ECHINACEA, Moench. 


E. PURPUREA, Moench. Purple Cone-flower. 
Along the C.& O.R.R. Fayette: near Nuttallburg ; 
a rough, bristly form—L. W.N.  Adyentive from the west. 


RUDBECKIA, L. 


R. laciniata, L. Cone-flower. M. & G. 
Low grounds. Monongalia: Little Falls, Beechwoods, 
Uffington, and Morgantown. Fayette: near Nuttallburg— 

Is WeNe 


Var. humilis, Gray. 
Monongalia: banks of Monongahela River below Mor- 
gantown., 


R. fulgida, Ait. 
Fields and Meadows. Monroe: abundant near Alder- 
son. Hardy: near Moorefield - G. 


R. triloba, L. Brown-eyed Susan. M. & G. 
Dry fields. Gilmer: near Glenville—V. M. Green- 
brier: near White Sulphur Springs. 


R. HIRTA,L. “Nigger Head.” “Yellow Daisy.” Brown-eyed Susan. 
M. ©: 
Becoming too frequent in Meadows. Randolph: Cric- 
card P.O, Throughout the Ohio River counties. Fayette: 
along Loup Creek—James, 1887; near Nuttallburg—L. W. 
N. Wood: near Kanawha Station. 


R. speciosa, Wendcer. 
Dry soils. Ohio: near Wheeling—M. «& G. 


HELIANTHOUS, L. 


3b leetifiorus, Pers 
Dry Opens. Fayette: near Nuttallburg. 


H. occidentalis, Riddell. Western Sunflower. 
Banks of New River. Fayette near Nuttallburg, in- 
frequent—L. W. N. 


Var. Dowellianus, TT. & G. 
Dry soils. Fayette: near Nuttallburg 


BioWare 
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H. tomentosus, Michx. 
Banks of New River. Favette: near Nuttallburg— 
DoW. N, 


H. grosse-serratus, Martens. Large-toothed Sunflower. 
Drv fields. Upshur: near Buckhannon. 


H. giganteus, L. Giant Wild Sunflower. 
Low grounds. Randolph: near Cheat Bridge. Fay- 
ette: near Nuttallburg, plentiful—L. W. N. Preston: near 
Terra Alta. : 


H. levigatus, Torr. & Gray. 
Thickets. Preston: near Terra Alta. 


H. doronicoides, Lam. 
Dry grounds. Ohio: on Bogg’s Island.—M. «& G. 
Hardy: near Moorefield—G, 


H. parviflorus, Bernh. ‘ 

Thickets. Summers: near Hinton. Greenbrier: near 

White Sulphur Springs. Fayette: near Nuttallburg—L. W.N. 
Preston: near Terra Alta. 


H. divaricatus, L. 
Thickets and dry places. Fayette: near Nuttallburg 
—L.W.N. Jackson: up 8 mile creek. 


H. hirsutus, Raf. 
Dry banks. Fayette: near Nuttallburg, rare—L.W.N. 
Mason: Banks of the Ohio near Point Pleasant. Hardy: 
near Moorefield—G. 


H. strumosus, L. 
River banks and low copses. Monongalia: along 
Decker’s Creek. 


H. tracheliifolius, Willd. 
Mountain Woods. Fayette: near Nuttallburg, un- 
common—h, W. N. 


H. decapetalus, L. 
Rich open woods. Monongalia: near Little Falls and 
Uffington. Fayette: near Nuttallburg, the most common 
species here; petals mostly 8—L. W. N. 


VERBESINA, L. 


V. occidentalis, Walt. Crownbeard. 

Rich soil. Fayette: near Nuttallburg—L. W. N.; and 
along the Great Kanawha River to its mouth. Jackson: up 
8-Mile Creek. Wood: near Lockhart’s Run. Monongalia: 
near Morgantown.- Summers: near Hinton. Jefferson: 
near Shepherdstown. Berkeley: near Martinsburg. 


RIDANTIA, Adans. (1763) 
(Actinomeris, Nutt. 1818) 


R. alternifolia, (L.), OK. (Actinomeris squarrosa, Nutt.) 

Rich soil. Ohio: near Wheeling—M. & G. Fayette: 

near Nuttallburg, comimon—L. W. N. Monongalia: near 
Morgantown. Kanawha: near Charleston. 


COREOPSIS, L. 


G@. lanceolata, L., Vur. villosa, Michx. 
Rich soil. ~Fayette: banks of New River near Nut- 
tallburg—L. W. N. 


C. pubescens, [ll 
Rich shady place. Fayette: near Nuttallburg—L. 
W.N. 


C. trichosperma, Michx. 
Fields. Kanawha: near Charleston. Monongalia: 
near Morgantown. 


C. auriculata, L. 
Rich banks. Fayette: near Nuttallburg—L. W. N.; 
near Hawk’s Nest—Porter. Monroe: near Alderson. 


C. senifolia, Michx. 
_. Shady woods. Greenbrier: near White Sulphur 
Springs—M. & G. 


Var. stellata, Torr. & Gray. 
Fayette: banks of New River near Nuttallburg—hL. 


W SN: 


C. tripteris, L. Tall Coreopsis. 
Rich ground, Jackson: plentiful along 8-Mile Creek 
and on Limestone Ridge. Fayette: near Nuttallburg—lL. 
W.N. Monongalia: near Little Falls. ; 
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BIDENS, L. 


B. frondosa, L. Beggar’s Ticks.  Stick-tight. “Pitch-forks.” 
L. WN. ML & G. 


Damp waste places. Common throughout the State. 


B. connata, Muhl. Swamp Beggar's Tick. M. &, Ge 
Wet places. Frequent throughout the State. 


Var. comosa, Gray. 
Damp open places. Fayette: near Nuttallburg—L. 
W.N.  Monongalia: near Morgantown and frequent through- 
out the State. 


B. levis (L.), B.S. P. B. chrysanthemoides, Michx. G., L. W. N., 
iT oe Ge 
Wet places. Frequent throughout the State. 


B. bipinnata, L. Spanish Needles. Ls WoNe Mee G6. 
Dry places. Abundant throughout the State. 


GALINSOGA, Ruiz & Pav. 


G. PARVIFLORA, (av. jee 
: Waste grounds. Mason: near Point Pleasant. Wood: 


near Parkersburg. 
HELENIUM, L. 
s 


H. autumnale, L.. Sneeze-weed. 

Alluvial river banks. Wirt: along the Little Kana- 
wha River. Fayette: near Nuttallburg—L. W. N. Monon- 
valia: near Morgantown. Randolph: near Cheat Bridge, 
alt. 3660 ft. Summers: near Hinton. Hardy: near Moore- 
field--G, 


ANTHEMIS, L. - 


A COTULA, L. Dogs Fennel. May-weed. Tie WN. Mids Ge 
Fields and waste grounds. Common throughout the 
State. 


A. ARVENSIS, L. Chamouuiile. 
Waste places. Morgan: along the B. & O. R. R. near 
No. 12 Water Tank. 
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ACHILLEA, L. 
A. Millefolium, I). Yarrow. Milfoil. t., Le W:-N., M. & G: 


Common throughout the State, even in the most inac- 
cessible portions of the virgin forests in the Alleghanies, 
where it certainly appears native. Randolph: Point Moun- 
tain. alt.-3300 ft.. Nicholas: Buffalo Range, alt. 2875 ft. 


CHRYSANTHEMUM, L. 


C.Leucanthemum, L. Ox-Daisy. “Sheriff Pink.” M. &.-G. 
Becoming too plentiful as a weed in fields, in the fol- 
lowing counties: Monongalia, Marion, Hampshire: where it 
is often known as Sheriff Pink ; Jackson, Preston, Kanawha: 
near Charleston—James ; Cabell: near Barboursville— James 
(1877); Grant, Lewis, Upshur, Randoloph, Berkeley: near 
Martinsburg; Fayette: near Nuttallburg—L. W. N. Green- 
brier: near Ronceverte, Caldwell, Fort Spring, and White 
Sulphur Springs. Hardy: near Moorefield—G. Mercer: 

near Princeton and Ingleside. 


MATRICARIA, L. 


weDC. Wild Chamomile. ; 
‘ablished on B. & O:, R. R. bank, Morgan: near No. 


1) W ater Tank. : 


TANACETUM, L. 


T. VULGARE, L. Tansy. M&C@ 

Esc -aped to roadsides. Gilmer: near DeKalb. Lewis: 

near Weston. Grant: near Davis. Woed: near Parkers- 

burg. Jefferson: near Shepherdstown, Monongalia: on 
Kingwood Pike. 


SENECIO, L. 


S. VULGARIS, L. Groundsel. 
Roadsides, fence rows, streets,and waste places ; adyen- 
tive from Europe. Frequent. 


S. aureus, L. Golden Rag-wort. LENG VE evi S Mercatee 


Damp places in open woods, Freque nt throughout the 
State. 


Var. obovatus (Muhl.), T. & G. 
Damp places. Lewis: near Weston. Monongalia: 
near Morgantown. 
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_ Var. Balsamitee (Muhl.).T. & G. 


Rocky open woods. Fayette: near Nuttallburg—L. 
W. N. Monongalia: near Morgantown. Mercer: near 
Beaver Spr. 


CACALIA, L. 


C. suaveolens, L. Indian Plantain. 


Rich banks. Monongalia and Marion: from Opekis« 
ka to Morgantown along the Monongahela River, frequent. 
Preston: near Terra Alta. Summers: near Hinton, Ohio: 
near Wheeling—M. & G. 


C. reniformis, Muhl. Great Indian Plantain. 


Rich woods. Marion: along the F. M: & P., R. R., 
especially near Opekiska. Summers: near Greenbrier Stock 
Yards. Monroe: near Alderson and Wolf Creek. Preston: 
near Terra Alta. Ohio: Bogg’s Island., near Wheeling—M. 
& G. 


C. atriplicifolia, LL. Pale Indian Plantain. 


Rich woodlands. Upshur: near Lorentz. Monon- 
galia: banks of Cheat of Cheat River, near Camp Eden. 
Ohio: near Wheeling—M. & G. Fayette: near Nuttallburg 
—L..W.N. 


ERECHTITES, Raf. 


E. hieracifolia (L.), Raf. Fireweed. 


Moist woods and banks, especially new fallows. Ran- 
dolph: near Cheat Bridge, alt. 3700 ft. Fayette: near Nut- 


tallburge—L. W. N. - Monongalia: near Uffington and Mor- 
gantown. 
ARCTIUM, L. 
A. LAPPA, L. Burdock. i WN. Me @G. 


Waste grounds, near dwellings. Abundant every- 
where. 


Var. MINUS. Gray. 


Fayette: near Nuttallburg—L. W. N. 


CNICUS, L. 


C. LANCEOLATUS (L.), Willd. Common Thistle. L.W.N., M. & G, 


Fields, waste grounds, and roadsides. Common, 
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_C. altissimus, (L.), Willd. Tall Thistle. 
. Fields and moist copses, frequent. Monongalia, Mar- 
ion and Preston counties. Fayette: near Nuttallburg—lL. 
W. N. Summers: near Greenbrier’ Stock Yards. Hardy: 
near Moorefield. 


7 : ‘ er ca | 
Var. discolor, Gray. M. & G. 
Fields. Jefferson: near Charlestown; Summit Point; 

and near Shepherdstown. 


C, Virginianus, (Michx.), Pursh. Virginia Thistle. 
Woods and opens. Summers: near Hinton.  Pres- 
ton: near Terra Alta. Frequent throughout the State. 


C. muticus, (Michx.), Pursh. Swamp Thistle. Mae 

Wet places. Randolph: near Cheat Bridge, alt. 3700 

ft. Upshur: near Lorentz. Kanawha: near Charleston. 
Preston: near Ferra:Alta. 


C. odoratus, (Muhl.). B.S. P. Pasture Thistle.  Cérsium pu- 
milum, Spr. 

Dry fields. Greenbrier: near White Sulphur Springs. 

Preston: near Terra Alta; near Cranberry Sumimit—M. «& G. 


C. ARVENSIS (L.). Hoff. Canada Thistle. MeL Ge 

Drv fields, becoming troublesome in many localities. 
Jefferson: plentiful near Charlestown, where it was doubtless 
brought in baled hay by the Federal troops during the war. 
Randolph: on the apex of Point Mountain, alt. 3700 ft., in a 
field owned and cultivated two years ago by a Connecticut 
gentleman, who probably brought the seed there from the 
east. Greenbrier: near White Sulphur Springs. Jefferson : 
near Summit Point; and Shenandoah Junction. Hancock: 
near Holliday’s Cove. Brooke: at Wellsburg. 

Reported also from: Hampshire: near Slanesyille ; and 
Capon Bridge. Brooke: near Wellsburg. Ohio: near Beech 
Glen. Schoo] House. Summers: near Jumping Branch. 
Putnam: near Hurricane, Paradise and Confidence.  Jeffer- 
son: near Summit Point, Middleway, Mohler’s, Shenandoah 
Junction, Leetown, and Charlestown. Lewis: near Camden. 
Harrison: near Shinnston, and Wallace. Mineral: near Pat- 
terson’s Depot (since destroyed). Berkeley : near Martins- 
burg, and Gerrardstown. Wirt: near Burning Springs. Wet- 
zel: nears Endicott. Jackson: near Sandy, and: Silverton. 
Kanawha: near Pocotaligo, and Gazil. Mercer: near Con- 
cord Church. Wayne; near Stone Coal. Braxton: neat 
Bulltown, and Tate Creek. Tyler: in Mead dist. Roane: 
near Newton. and Looneyville. Upshur: near Evergreen. 
Wood: near Murphy’s Mills, Voleano, Parkersburg, and 
Rockport. Ritchie: near Berea. Fayette: near Mountain 


, 
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Cove. Marshall: near Meighen. Hardy: near Wardensville. 
Preston: near Independence, 1889-91. Monroe: near Union. 
Greenbrier: near Trout Valley, and Lewisburg. Grant: near 
Greenland. Hancock: near Holliday’s Cove. Taylor: near 
Grafton. Cabell: near Milton. Clay: near Valley Fork. 
Doddridge: near Leopold. 

The presence of this weed in the localities noted in the 
second paragraph, where not corroborated in the first, is open 
to doubt. 


ADOPOGON, Neck. (1790). 


(Krigia, Schreb. 1791.) 


A. Dandelion (DC.).. Dwarf Dandelion. 
kK: ee near Charleston, (?)—Jaines. 


A. amplexicaulis, (Michx.) 
= Moist woods and opens. Monongalia: near Morgan- 
town. Wood: near Lockhart’s Run, becoming a had weed— 


Hopkins. 
CICHORIUM, L. 


C. INTYBUsS, L. Chicory. 
Fields. Jefferson: two stations near Shepherdstown. 
Greenbrier: near White Sulphur Springs—M. «& G. 


‘HIERACIUM, i it 


H. Canadense, Michx. Hawkweed. 
Dry Woods. Webster: near Upper Glade. 


H. paniculatum, lL. 
Moist grounds. Preston: . near Cranberry Summit-— 
M. & G. Fayette: near Nuttallburg—L. W. N. 


H. venosum, LL. Rattlesnake-weed. G., L. W. N.: M. & G. 
Openings, and edges of dry woods. Frequent through- 
out the State 


H. scabrum, Michx. ; 

P Dry open woods. Fayette: near Nuttallburg—lL. 
W. N. Monongalia: along Decker’s Creek. Preston: near 
Terra Alta. 


H. Gronovii, L. : 
Dry. soils. -Fayette> near Nuttallbure, alt. 2000 ft. 


L. W.N. Upshur, summit on Staunton Pike. 


896... es. 


H. longipilum, Torr. 
Dry situations. Monongalia: Decker’s Creek, near 
Morgantown. Fayette: near Kanawha Falls, and Hawk’s 
Nest—James. 


PRENATHES, L. 


P. altissima, L. 
Rich moist woods. Fayette: near Nuttallburg—tL. 
WN. 


P. alba, L. #8 
Open woods. Hardy: near Moorefield—G. 


P. serpentaria, Pursh. Gall-of-the-Earth. = 
Sandy woods. Randolph: near Cheat Bridge, alt. 
3550 ft. Summers: near Hinton. Marion: near Catawba. 


TARAXACUM, Haller. 


T. OFFICINALE, Web. Dandelion. (7. Dens-leonis, Desf.) L.W-N., G. 
All situations. Frequent throughout the State. : 


CHONDRILLA, Tourn. 


C. JUNCEA, L. “Naked-weed.” “Skeleton-weed.” 

Fields and roadsides. Hampshire: near Bloomery, — 
where the name Naked-weed has been given it on account of 
the minutness of the leaves. Jefferson: near Summit, where 
it is called Skeleton-weed, for the same reason; near 
Charlestown. Berkeley: near Martinsburgh. 


LACTUCA L. 


L. SCARIOLA, L. Prickly Lettuce. 
Fields. Monongalia: near Laurel Point, where it has- 
become a troublesome weed. 


L Canadensis, L. Wild Lettuce. Horse-weed. ‘“Devil-weed.” 
GoW NM Ge 
Meadows and fence-rows. Common throughout the 

State. 


L. integrifolia, Bigel. “Devil’s Iron-weed.” 
Fields and roadsides. Monongalia: near Morgantown. 
Mason: near Point Pleasant. Fayette: near Nuttallburg— 
L. W.N. Jackson: near Douglas. 


RY 


, 397 


L. hirsuta,, Muhl. 


Dry open mountain sides. Fayette: near Nuttall 


bure--L. W_N, 


L. leucophea, (Willd.), Gray. - (Mulgedium leucopheum, DC.) 
Low woodlands. Fayette: near Nuttallhurg—L. W. 


N. Monroe: near Alderson. 


‘L. villosa, Jacy. (Mulgedium acuminatum, DC.) 
Borders. Fayette: near Nuttallburg—L. W.N. Mon- 


roe: near Alderson. Preston: near Terra Alta. 


L. Floridana, (1..), Gaertn. 


Open banks and borders of woods. Fayette: near 


Nuttallburg—L. W.N. 
SONCHOUS, L. 


S. OLERACEUS, IL. Sow-thistle. 


Waste grounds. Ohio: near Wheeling—M. «& G. 


S ASPER, Vill. Spiny leaved Sow-thistle. 


M. &G. 


Roadsides and wastes. Monongalia: near Morgan- 
town. Narion: near Fairmont. Hampshire: near Slanes- 
ville. Wetzel: near Littleton. Lewis: near Vadis. Cabell: 


near Union Ridge. Mercer: near Concord Church. 
L. W.N. Doddridge: near Smithton. 


: near Nuttallburg 
TRAGOPOGON, L. 


T. PORRIFOLIUS, L. Salsify. Ovster-plant. 


Fayette: 


Waste grounds. Morgan: near No. 12 Water Tank. 


CAMPANULACE,. 
LOBELIA, L. 


L. cardinalis, L. Cardinal Flower. 


Low grounds, and low banks of streams. 


Nicholas: 


Collett’s Glade. Gilmer: near Glenville—V. M., Prof. Brown. 
Randolph: near Cricard P.O. Greenbrier: near White Sul- 
phur Springs. Summers: near Talcott, and Hinton. Kan 
awha: near Kanawha City. Mason: near Brighton.  Fre- 
quent throughout the’State. Hardy: near Moorefield—G. 


L. syphilitica, L.- Great Blue Lobelia. 


M. &G. 


Low wet grounds. Randolph: near Elkins,and along 

the valley of Tygart’s. Gilmer: near Glenville—V. M. 
i : a 1 + 7 } ey Al 

Fayette: near Nuttallburg. Greenbrier: near White Sul- 


phur Springs. Monongalia: near Morgantown. 


Summers; 
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near Hinton. Jefferson: near Shepherdstown. Hardy : near 
Moorefield —G. 


forma albiflora, Britt. 
With thespecies. Randolph: near Huttonsville, fre- 
quent. 


L. puberula, Michx. : FS: 
Low grounds. Fayette: near Nuttallburg—L. W.N. 
Monongalia: near Morgantown. 


L. amoena, Michx. var. glandulifera, Gray. RE 
Swampy spots. Fayette: near Nuttallburg. alt. 2000 
ft., rare—L. W. N. 


L. leptostachys, A. DC. , 
: Sandy soil. Wood: near Leachtown. Summers: near 
Hinton. 


+ é P, an! 
L. spicata, Lam. ; Mo eG 
Sandy hillsides. Monongalia: near Ice’s Ferry, and 
above Camp Eden. Upshur: near Buckhannon. 


Var. parviflora, Gray. ; 
Wet places. Gilmer: near Glenville—V. M. 


L. inflata, L. Indian Tobacco. Lobelia. L. W. N. ,V. M.,M. & G: 
Dry soils. Common throughout the State. 
Var. Simplex (Raf. ), 
Dry places. Randolph: near Cricard, P. O. Charac- 
ters of the species, but simple stemmed. 

Having noted that this form perpetuated itself at one— 
station in New York State, near Binghamton, for five years ; 
[have decided that it isa true variety. Approaching the 
question from another point of view: I worked over a field 
near Morgantown this season, examining 783 small plants of 
L.. inflata, many of which were not over-four inches high, 
without finding a single simple-stemmed plant among them, 
At the station above named, as well as that in New York, 
there was a goodly amount of the variety, with none of the 
species in the immediate neighborhood. : 


SPECULARIA, Heist. 


S. perfoliata, (L.), A. DC Venus’ Looking-glass. M. &G, 
Dry soils. Monongalia: near Morgantown, Upshur. 
near Buckhannon. Gilmer: near Glenville—V. M. Fay- 
ette: near Nuttallburg—-L. W. N. Hardy: near Moorefield 
—G. 
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CAMPANULA, L. 


- - ©. rotundifolia, 1. UHarebell. M. & G. 
' Moist rocks. Mineral: along the Potomac, near Key- 
ser—W. Gilmer: near Glenville—V.M. Tucker: along the 

Blackwater, 


C. aparinoides, Pursh. Marsh Bellflower. ; 
Wet meadows. Preston: near Terra Alta. 


©. Americana, lL. Tall Bellflower. M.& G. 

Rich woods, or even on dry rocks. Monongalia: near 

Ice’s Ferry. Wood, Wirt and Calhoun counties, general. 

Gilmer: near Glenville—V. M., Prof. Brown. Lewis, and 

Upshur. Randolph: near Cheat Bridge, alt. 3650 ft., with 

wands 4-6 ft. high. Webster: in the glade region. Fayette: 

near Nuttallburg—L. W. N.; along Loup Creek—James. 

Kanawha and Jackson: general. Greenbrier: near White 

Sulphur Springs. Summers: near Hinton. Marion: near 
Worthington, and near Fairmont. 


, C. divaricata, Michx. M. & G. 
; Dry banks. Summers: near Talcott. (rreenbrier: 
near White Sulphur Springs. 


VACCINIACE 2. 


, GAYLUSSACIA, H. B.K. 


@. dumosa (Andr ), T.& G. Dwarf Huckleberry. 
Damp, sandy soils. Kanawha: near Charleston— 
James. Hardy: near Moorefield. 


G. frondosa (L.), T. & G. Dangleberry. 
Low copses. Fayette: near Hawk’s Nest—James. 
Webster: Upper Glade. 


G. resinosa (Ait.), T.& G. Huckleberry. 
Wirt: near Burning Springs. Monongalia: near 
Laurel Hills. Marion: near Forksburg. Fayette: near 


. : Nuttallbure—L. W.N. Frequent throughout the State. 
. OXYCOCCUS, Pers. 
O. macrocarpus, Pers. Cranberry. (Vaecinsum macrocarpon, 


Ait.) M. & G. 

Glades. Webster: Welsh, Long and Upper Glades. 

(This station will be lost in a few years, as drainage is being 

Y practised here to reclaim the land). Preston: Glade Farms, 
“g Morgan’s Glade, Cranberry, Reedsville and Terra Alta, 
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VACCINIUM, L. 


V. stamineum, L. Deerberry.} 
Open woods. Wirt: near Burning Springs. Mineral: 
along Knobby Mts.—W. Gilmer: near Glenville—V. M. 
Fayette: near Nuttallburg-+L. W. N. Grant: near Bayard. 
Tucker: near Davis. Hardy: near Moorefield—G. Mercer: 
near Bluefield. 


V. Pennsylvanicum, Lam. Dwarf Blueberry. ; 
Dry hills. Gilmer: near Glenville—V. M. Brooke: 


near Wellsburg—M. «& G. 


V. vacillans, Soland. Low Blueberry. 
Opens. Brooke: near Wellsburg—M.& G. Fayette: 
near Nuttallburg, alt. 2000 ft.—L. W.N. 
V. corymbosum, L. Swamp Blueberry. “Seedy Deerberry.” 
Swampy thickets. Preston: Kingwood Glades; Terra 
Alta Glades. Webster: Welsh, Upper and Long Glades. 


Var. pallidum, (Ait.), Gray. 
~ Glady regions. Webster: in Upper Glade. 


V. erythrocarpon, Michx. 
Pocahontas: summit Spruce Knob, alt. 4800 ft.—A. 
D. Hopkins. 


CHIOCGENES, Salisb. 


C. hispidula (L.), T. & G. Creeping Snowberry. 
Tucker: On rocks in the mist of Blackwater Fall. 


ERICACHE i. 
GAULTHERIA, Kalm. 


G. procumbens, L. Wintergreen. Tea-berry. Mountain Tea. 
Lio Wie 
i . : 
; Cool rich woods. Throughout the mountainous re- 
gions of the State. 


EPIG.AGA, L. 


E. repens, [> Trailing Arbutus, M. &G. 

In moss of shady woods. Monongalia, and Preston: 

along the Laurel Hills. Gilmer: near Glenville—V. M. 

Mineral: near Keyser—W. Kanawha: near Charleston— 

James. Fayette: near Nuttallburg—L. W. N. Hardy: near 
Moorefield-—G. Mercer: near Bluefield. 3 


hes wend 
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ANDROMEDA, L. 


A. ligustrina, Muhl. “Seedy Buckberry.”” M. & G. 
Wet grounds. Preston: Morgan’s Glade and Terra 
Alta. Upshur: near Buckhannon. Webster: Upper, Long 
and Welch Glades. Nicholas: Collett’s Glade. Fayette: 
near Nuttallbure—L. W. N. 


Var. pubescens, Gray. 
Swampy place. Fayette: near Nuttallburg, alt. 2000 
feet; a variation with a six-lobed corolla and six-celled ovary 
—L. W_N. 


A. Mariana, L. Stagger Bush. 
Low grounds, Webster: Long Glade. Summers: 
near Hinton. 


OXYDENDRUM, DC. 


O. arboreum, DC. Sour Gum. M. & G. 
Rich woods. Wood: near Leachtown. Randolph: 
near Valley Bend. Gilmer: near Glenville—V. M. Kana- 
wha: near Charleston—James. Fayette: ner Nuttallburg 
L. W.N. Summers: along Greenbrier River and near Hin- 
ton. Marion: near Shinnston and Clements. “Monongalia: 
near Beechwoods. Mercer: Beaver Spr. and Ingleside. 


KALMTA, L. 


K. latifolia, L. Mountain Laurel. Calico-bush. Spoon-wood. 
Dry or moist hillsides and thickets; forming impene- 
trable masses in the mountains. Calhoun: Laurel Run. 
Upshur: Sand Run. Webster: Buffalo Bull Mountains. 
Kanawha: near Charleston—Barnes. Nicholas: near Beaver 
Mills. Monongalia: near Ice’s Ferry and Cheat View. 
Preston: Laurel Hills, thence southward throughout the 
eastern counties. Fayette: near Nuttallburg—L. W. N. 
Jefferson: near Harper’s Ferry—M. & G. 


K. angustifolia, L.. Sheep-laurel. Lamb-kill. 
Hillsides. Calhoun: Laurel Run. Upshur: Sand 
Run. Nicholas: near Beaver Mills. Randolph: near Cheat 
Bridge. Hardy: near Moorefield. 


MENZIESIA, Smith. 


M. globularis, Salis». 
Pocahontas: summit of Spruce Knob, alt. 4800 ft. 
—A.D. Hopkins. - 
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RHODODENDRON, L. 


R. maximum, L. (reat Laurel. James, L.W.N., V.M., M.&G. 
Deep rich woods, forming the most dense and tangled 
thickets in the mountains. Western limit on the Great Ka- 
nawha River near Charleston, Kanawha County. Common — 
throughout the eastern and northern portions of the State. 


R. arborescens, Torr. Smooth Azalea. 
Glades and along mountain streams. Fayette: near 
Nuttallburge—L. W. N. Webster: Upper and Welch Glades, 
R. canescens (Michx.), Porter. Hoary Azalea. 


Hampshire: Mutton Run, near Cacapon Springs; Dil- 
lon’s Run, near Cacapon River. 

Specimens in full leaf were noted at these points that : 
differ widely from R. nudiflorum and R. calendulaceum, and 
seem, so far at least, to be this species. 


R. viscosum (L.), Torr, : M. & G.- 
Glades and cool ravines. Preston: Kingwood glades. 
Kanawha: near Charleston—Barnes. Fayette: near Nut- 


tallburg—-L. W..N.: near Hawk’s nest—James. Webster: 
near Lone G lade. 


Var. glaucum (Lam.), Gray. “Cinnamon Honeysuckle.” 
Rocky streams in the higher mountains. Tucker: 
along the Blackwater Fork of Cheat. 


Var, nitidum (Pursh,), Gray. 
Glades. W ebster: in Long and Upper Glades. 


R. nudifiorum (1..), Torr. “Wild Heneysuckle.” Pinxter Flower. 
: V..-M., Mi &. Ga AW. Le Ween 
Rocky places along streams. Common throughout 
the northern, central, and eastern portions of the State. Mer- 
cer: near Princeton 6-8 ft. high. 


R. calendulaceum (Michx.), Torr. Flaming Azalea. 
Mountain woods. Monongalia: Cheat View. Min- 


eral: near Keyser—W. - Gilmer: near Glenyille—V. M. 
Fayette: near Nuttallburg, alt. 1800 ft., Howers with a deli- 
cate fragrance quite distinct from that of other Azaleas—L. 
W.N. Summers: near Hinton. Preston: along the Laurel 
Hills. McDowell: pear Elkhorn. Mercer: near Princeton 
and Bluefield. 


R. Catawbiense, Michx.  Lilac-colored Laurel. 
Deep rich mountain woods, rare. Pendleton: near 
Cherry Grove. Fayette: near Nuttallburg, where it prefers 
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the face of cliffsS—L. W.N. Greenbrier: Top of Alleghanies. 
Summers: near Hinton. 


: 

1 CLETHRA, L. 

_ ©. acuminata, Michx. White Alder. 

a Wooded banks. Fayette: along the Gauley River at 
q the base of the Gauley Mountains; near Nuttallburg, uncom- 
: mon-——L, W: N° : 

; 

; PSEVA, Raf. (1809) 


(Chimaphila, Pursh 1814.) 


~P. umbellata (L.),  Prince’s Pine. 

Dry woods, rare compared with the next. |Mononga- 
ha: along Decker’s Creek ; and on Laurel Hills in pine thick- 
ets. 


P. maculata (L.), *Pipsisseway.” M. & G. 

Rich woods, frequent throughout the northern, eas- 

tern, and central counties. (Gilmer: near Glenville-—V. M. 

Prof. Brown. Kanawha: near Charleston—James. Fay- 

ette: near Hawk’s Nest. and Kanawha Falls; near Nuttall- 
burge—L. W. N, Hardy: near Moorefield—G. 


MONESES, Salisb. 


M. grandiflora, Salisb. One-flowered Pyrola. 

Deep, cold woods. Gilmer: near Glenville—V. M. 
Preston : along Laurel Hills. Monongalia: near Cheat View, 
and along Quarry Run. 


PY ROLLA. lL, 


P. elliptica, Nutt.  Shin-leaf. M. & G. 
Rich woods. Kanawha: near Charleston—James. 
Preston: near Terra Alta. 


P. rotundifolia, L. Shinleaf. M. & G. 
Sandy woodlands, frequent. Upshur: summit on 
Staunton Pike. Gilmer: near Glenville—V. M. Fayette: 
near Nuttallburg—L. W. N. Grant: near Bayard. Hardy: 
near Moorefield—G. 


/ 


MONOTROPES. 
MONOTROPA, L. 


a a a ll a al ler 


M. uniflora, L. Indian-pipe. Corpse-plant.— M.&G. 
Deep, rich woods. Wirt: near Elizabeth. Kanawha: 
near Charleston—James. Gilmer: near Glenville—Y. M. 


ete 


- 


: 
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Fayette : near Nuttallburg—L. W. N. Preston: near Terra 
Alta. Grant: near Bayard. Hardy: neat Moorefield—G. 


HYPOPITYS, L. 


H. Monotropa, Crantz. Pine Sap. (Monotropa Hypopitys, L.) 

Deep, rich woods. Wirt: near Elizabeth. Fayette: 

near Nuttallburg—b. W. N. Gilmer: near Glenyille—V. M., 

Prof. Brown. Kanawha: near Charleston— James. Upshur: 
Summit on-Staunton Pike. 


DIAPENSIACEA. 
GALAX, L. 


G. aphylia, L. . ee 
Woodlands. Fayette: near Nuttallburg—L. W. N. 
Monongalia: Dille Farm near Morgantown. 


PRIMULACEA. 
. DODECATHEON L. 


D. Meadia, L. Shooting Star. 
Rich woods. Mineral: near Keyser—W. Hardy: 
near Moorefield—G. 


TRIENTALIS, L. 


T. Americana (Pers.), Pursh. Star Flower. 
Damp cool woods. Mineral: near Piedmont. Grant: 
near Bayard. Tucker: along Blackwater Fork of Cheat. 
Preston: near Terra Alta. Monongalia: near Laurel Point. 


STEIRONEMA, Raf. 


8. ciliatum (L.), Raf. M. & G. 
Low grounds and ditches. Randolph: on Rich Moun- 
tain, alt. 1610-2125 ft.; on Point Mountain. Grant: near 
Bayard. Gilmer: near Glenville—Prof. Brown. Fayette: 
near Nuttallbure—L. W. N.; near Hawk’s Nest. Tucker: 

-near Davis. 


S. lanceolatum (Walt.). Gray. . 
Low grounds. Wood: near Kanawha Station. Lewis: 

along Stone Coal Creek. Randolph: along Tygart’s Valley 
River. Monongalia: Camp Eden. ac 


Var. angustifolium (Lam.) Gray. 
Low grounds. Monongalia: Sandy banks of Cheat 
River above Camp Eden, ; 


on 


LYSIMACHIA L. 


LL. quadrifolia, L. Loosestrife. WN VOM Mio aGe, 
Moist soils. In all sections of the State visited. 


L. terrestris (L.), B.S. P. (L. stricta, Ait.) 

Wet places. Fayette: near Nuttallburg, in railroad 
ditches, infrequent—L. W. N. Ohio: on Bogg’s Island—M. 
& G. Wood near Kanawha Station. 


L. MUMMULARIA, L. Money-wort. 
Escaped from cultivation. Wood: near Lockhart’s 
Run, profuse. 


L. thyrsiflora, L. Pyramidal Loosestrife. 
Wet meadows near the mountains. Upshur: near 
Buckhannon. Randolph: along Tygart’s Valley River. 
Morgan: near Hancock. 


ANAGALLIS, L. 


A. ARVENSIS, L. Poor Man’s Weather-glass. 
Waste places. Jefferson: near Bolivar Heights—M. 
& G. 


SAMOLUS, L. 
$. VALERANDI, var. floribundus, (H.B. K.), B.S. P. 


var. Americanus, Gray. 
Sandy places. Summers: shores of New River near 


LORY ee NOR Te pl NY SN LE a Oe Ree heey Oe ee Ie On ee ee 


Hinton. 
: EBENACES. 
: 
= DIOSPYROS, L. 
: 
: D. Virginiana, L. Persimmon. Date Plum. M. & G. 
s Thickets and opens. Wood: throughout. Fayette: 
2 near Nuttallburg—L. W. N. Gilmer: near Glenville—V. 
.. M. Monongalia: near Morgantown. Wirt: along Little 
; Kanawha River. Jackson: near Ripley. Lewis: along 
BE - Leading Creek. 
j STYRACACER. 
_. HALESTA, Ellis. 
 ¥tetraptera, L. — “Shittimwood.” ee 
; Bec Banks of streams. Fayette: near Nuttallburg—L. W. 
N.; below Gauley Bridge. Summers: near Hinton, abun- 
: . dant. 
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OLEACEZ. 
FRAXINUS, L. 


F. Americana, L. White Ash. L. W.N., M.& Ge 
Rich woods. Frequent throughout the State. 


F. pubescens, Lam. Red or Black Ash. 
Low grounds. Randolph: along Tygart’s Valley 
River. Upshur: near Lawrence. Fayette: near Nuttall- 
burg—L. W. N. Wood: along the Little Kanawha River. 
Mason: near Point Pleasant. 


F. viridis, Michx. f. Green Ash. 
Along streams. Summers: near Hinton. Frequent 
throughout the State. 


F. sambucifolia, Lam. Black Ash. i 
Wet woods. Wirt: along Straight Creek. Fayette: 
near Nuttallburg, rare—L. W. N. Randolph: on - Point 
Mountain. Webster: Buffalo Bull Mountain. Monongalia: 
near Ice’s Ferry. Summers: Hinton. 


CHIONANTHUS, L. 


C. Virginica, L. Fringe Tree. 

River banks. Jackson: near Sandy and Ripley. Fay- 
ette: near Nuttallburg, plentiful—L. W. N.; along Gauley 
River near Gauley Mountains. Summers: near Hinton. 
Monongalia: along Tibb’s Run. 


LIGUSTRUM, L. 


L. VULGARE, L. Privet. 
Escaped from cultivation to waste places. Kanawha: 
near Charleston—Barnes. 


APOCYNACE &. 
APOCYNUM, L. 


A. androszemifolium, L. Spreading Dog’s-bane. M. & G. 

Meadows, fields, and borders of thickets. Randolph: 

near Cricard P. O.; near Valley Head. Greenbrier: near 

White Sulphur Springs. Mason: near Point Pleasant; near 
Brighton ; near Buffalo. 


A. eannabinum, L. “Rheumatism weed.” Indian Hemp. “Wild 
Ss ; Cotton.” M. & G. 
Moist grounds, fields, and banks of streams. Frequent 

or common throughout the State. 
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Var. pubescens < Brij, DC. 
Hardy: near Moorefleld—G. 


ASCLEPIAS, L. 


A. tuberosa, L. Pleurisy-root. M.& Gs, 
Fields and meadows. Wood: near Leachtown. Mo- 
nongalia: near Morgantown and at Camp Eden. Lewis: 
along Leading and Stone Coal Creeks. Webster: near Long 
Glade. Fayette: near Nuttallburg—L. W. N.; near Kana- 
wha Falls—James; near Gauley Bridge. Jackson: near 
Fisher’s Point. Gilmer: near Glenville—V.M.; Prof. Brown. 
A Doddridge: near Smithton. Jefferson: near Shenandoah 
Je. Berkeley: near Martinsburg. Hardy: near Moorefield 

—G. 


A. rubra, L. 
Damp woods. MeDowell: near Elkhorn. 


A. purpurascens, L. Purple Milk-weed. 
Damp grounds. Fayette: near Nuttallburg—L. W. 
N.; near Quinnimont. Hardy: near Moorefield—G. 


A variegata, L. 
Dry Woods. Wirt: near Elizabeth. Upshur: near 
School House Summit. Hardy: near Moorefield—G. Fay- 
ette: near Nuttallburg—L. W.N. 


A. incarnata, L. Swamp Milk-weed. M. & G. 
Wet places. Wirt: near Burning Springs. Gilmer: 
along Tanner's Fork. Randolph: along Tygart’s Valley 
River, alt. 1963-2200 ft. Fayette: near Nuttallburg—L. W. 
N. Monongala: near Stewartown. Summers: near Hin- 
ton. Kanawha: near Charleston. Marion: near Worthing- 

ton. 


Var. pulchra (Ehrh.), Pers. 


Hardy: near Moorefield—G, 


A. Syriaca, L. Milk-weed. dA. Cornuti, Dec. G., V. M., M. & G. 
, Fields and roadsides. Common throughout the State, 
even in the wildest portions. 


A. exaltata (L.), Muhl, Poke Milk-weed. A. phytolaccoides, Pursh. 

M. &G. 

Moist copses. Randolph: near Valley Bend; on Point 

Mountain, alt. 1963-3300 ft. Preston: near. Terra Alta. 

Grant: near Bayard. Tucker: near Davis. Fayette: near 
Nuttallburg—L. W. N. 
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A. quadrifolia, L. Four-leaved Milk-weed. M. & G- 
Open woodlands. Mineral: near Keyser—W. Kana- 
wha: near Charleston--Barnes. Gilmer: near Glenville— 
V.M. Fayette: near Nuttallburg—L. W. N. Monongalia: 
near Maple Run—M. H. Brown. Summers: near Hinton. 
Hardy: near Moorefield—G. 


ACERATES, Ell. 


A. viridiflora (Raf.), Ell. Green-flowered Milk-weed. 
Berkeley: near Martinsburge—M. & G. Mineral: near 
Keyser. Jefferson: near Charlestown. Jackson: along Lime- 
stone Ridge. 


GONOLOBUS, Michx. 


G. leevis, Michx. 
co A . = ’ . 

Climbing over weeds and fences. Mason: near Point - 

Pleasant. Putnam: near Buffalo. 


LOGANIACES. 
MITREOLA, L. 


M. petiolata, Torr. & Gray. 
Damp soil. Fayette: near Nuttallburg; rare—L. W. 
N. 


GENTIANE &. 
SABBATTIA, Adans. 


S. angularis (L.), Pursh. Centaury. 
Rich soil. Jackson and Wood counties, frequent. 
Gilmer: near Glenville—V. M. Fayette: near Nuttallburg 
—L. W. N. Monongalia: near Easton. Summers: near 
Hinton. Harmson: near Lumberport. Marion: near Clem- 
ents. 


GENTIANA, L. 


G. quinquefolia, L. Four-leaved Gentian. (G4. quinqueflora, Lam. ) 
Opens. Doddridge: near Long Run. Hardy: near 
Moorefield—G. 


G. Andrewsil, Grisch. Andrew’s Gentian. 
Moist woods. Fayette: near Nuttallburg, alt. 2000 
{t—L. W. N.. Monongalia: near Cheat View. Preston: 
near Reedsyille. 


G. Saponaria, L. —_ Soapwort. Gentlan. 
4 Moist woods. Fayette: near Kanawha Falls—Selby. 


~G. linearis, Froel. 
: Boggy places. Preston: near Terra Alta and Morgan’s 


| 


<— Glade. 
OBOLARIA, lL. 


O. Virginica, L. Pennywort. 
= Moist woods. Gilmer: near Glenville—V. M. Fay- 
: ette: near Nuttallburge—L. W. N. McDowell: near Elk- 
eee Horn: 


POLEMONIACEA. 
PHLOX, L. 


P. paniculata, Var. acuminata (Pursh.), Chapm. 
Monroe: banks of Greenbrier river--L, W. N. 


P. maculata, L. Wild Sweet William. 

Grassy woodlands along streams. Wirt: above Burn- 
ing Springs, plentiful. Upshur: near Lorentz. Randolph: 
along Tygart’s Valley River from Beverly to Valley Head. 
Hardy: near Moorefield—G. 


P. amcena, Sims. 
Dry open woods. Fayette: near Nuttallburg, fre- 
i a 


quent 


 P. reptans, Michx. 
. Deep damp woods. Gilmer: near Glenville—V. M. 
4 Grant: near Bayard. Tucker: near Davis. Fayette: near 
e Nuttallburge—L. W.N. Mercer: near Bluefield. 


 P. divaricata, L. M. & G. 
a Rocky woods. Monongalia: near Morgantown and 

Stumptown. Gilmer: near Glenville—V. M., Prof. Brown. 
; Hardy: near Moorefield—G. Fayette: near Nuttallburg-— 
L. W.N. Mercer: near Bluefield. 


E 

P. sublata, L. Moss Pink. 

Bes ~ Dry rocky places. ‘Mineral: near Keyser—W. Fay- 
ette: near Hawk’s Nest--James. Monongalia and Marion: 


near the F. M. & P. R. R.. Hardy: near Moorefield--G, 
Mercer: near Bluefield, 
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POLEMONIU™M, L. 


. reptans, L. Greek Valerian. M.& G. 

Damp woods. Monongalia: in Brand’s Woods near 
Easton, where it is used by the people of that neighborhood 
asa stomachic and tonic. Rich. woods, near Morgantown. 
-Gilmer: near Glenville—V. M. 


.ceeruleum, L. Jacob’s Ladder. 
Moist opens. Preston: near Cranberry Summit.—M. 
& G. 


HYDROPHYLLACESR. 
HYDROPHYLLUM, L. 


.-macrophyllum, Nutt. Small-leaved Water-leaf. 
Rich woods. Gilmer: near Glenville.—V. M. Wetzel: 
near Burton.—M. & G. 


. Virginicum, 1, Water-leaf. 
Rich woods. Monongalia and Marion: along the 
Monongahela river. Ohio: near Wheeling.—M. & G. Hamp- 
shire: near Romney. 


. Canadense, L. Canadian Water-leaf. 

Damp rich woods. Monongalia and Marion: along 
the Monongahela River. Fayette: near Kanawha Falls — 
James. Ohio: near Wheeling.—M. & G. 

. appendiculatum, Michx. 

Ohio: Thomas’ Hill, near Wheeling.—M. & G. Miner- 
al: near Keyser—W. Grant: near Bayard. Tucker: near 
the Falls of Blackwater. 


PHACELIA, Juss. 
. bipinnatifida, Michx. 


Rich soil. Fayette: near Nuttallburg, on or among 
damp mossy rocks:—L. W. N. 


P. Purshii, Buckley. 


Moist wooded banks. Monongalia: banks of Decker’s 
Creek. Mineral: near Keyser—W. Gilmer: near Glen- 
ville-—V. M. 


. parviflora, Pursh. 
Shaded banks, Fayette: near Nuttallburg—L. W.N. 


cps ae 
ASPERIFOLIA. 
CYNOGLOSSUM, L. 


g 


C. OFFICINALE, L. Hound's Tongue. “Dog-burr.” M. & G. 
Waste places and roadsides. Jefferson: near Shen- 
andoah Je. Gilmer: near Glenville—Prof. Brown. Hardy: 

near Moorefield—G. Mercer: generally frequent. 


C. Virginicum, L.- Wild Comfrey. M. & G. 
Wood openings. Calhoun: near White Pine. Grant: 
near Bayard. Preston: near Terra Alta. Monongalia: near 
Morgantown. Gilmer: near Glenville—V.-M. Summers: — 

near Hinton. 


ECHINOSPERMUM, Sw. 


E. Virginicum (L.), Lehm. Beggar’s-lice. G., L. W.N., V. M., 
Meco, 
Borders and thickets. Frequent. throughout the 

State. 


MERTENSIA, Roth. 


M. Virginica (L.), DC. Virginian Cowslip. Lung-wort. Blue-bells, 
M.. &G:, 
Rich woods. Monongalia and Marion; along the Mo- 
nongahela River. Lewis: along Stone Coal Creek. Wirt: 
near Elizabeth. Upshur: near Laurentz. Gilmer: near 
Glenville—V. M., Prof. Brown. Hardy: near Moorefield 

Ay, 


ONOSMODIUM, Michx. 


O. Carolinianum, DC. 
Summers: banks of New River near Hinton. 


MYOSOTIS, L. 


M. PALUSTRIS (L.), Relh. Forget-me-not. 
Damp places. Jefferson: near Harper's Ferry —M. & G. 


SYMPHYTUM, L. 


§. OFFICINALE, L. Comfrey. . 
Waste places. Gilmer: near Glenville—V. M. Mer- 
cer: near Ingleside. 


/ 
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LITHOSPERMUM, L. 


LL. ARVENSE, L. Corn Cromwell. 
Fields. Ohio: near Wheeling—M. & G. Fayette: 
near Nuttallburg—L. W. N. 


| 
| 
| 


L. latifolium, Michx. Stone-seed. 
Ohio: Cowan’s Hill near Wheeling—M. &G. Fay- 
ette: near Nuttallburg; rare, not found in 1891—L. W.N. 
Monongalia: near Little Falls--K. D. Walker. 4 


oo. 


L. canescens (Michx.), Lehm. Puccoon. 
Open woods. Mineral: on Knobby Mountain—W. 
Hardy : near Old Fields—A .D. Hopkins; and Moorefield—G. 
Hampshire? near Romney. : 


ECHIUM, L. ; 


EB. VULGARE, LL. “Blue Weed.” “Blue Devils.” “Blue Thistle.” 
“Blue Stem.” M. &G. 

Fields and waste ground. Jefferson: abundant es- 
pecially near Charlestown, where there are many fields abso- 
lutely blue with the plant. Dr. Gray says of his trip through ; 
this country : “From the moment we entered the valley, we : 
observed such immense quantities of Echium vulgare, that — 
we were no longer surprised at the doubt expressed by ‘ 
Pursh whether it were really an introduced plant ;” near : 
Shenandoah Junction; Shepherdstown and Harper’s Ferry. 
Randolph: along Tygart’s Valley River; near Huttonsville, 
and up Riffles Creek. Berkeley: near Martinsburg, plentiful. 3 
Morgan: near Hancock, Cacapon and Orleans "XRoads. 
Mineral: near Keyser, and Piedmont. Fayette: near Kana- { 
wha Falls—James; near Nuttallburg—L. W.N. Kanawha: 
opposite Coalburg. Summers: near ‘Hinton. Jefferson: near 
Summit Point. Greenbrier: near White Sulphur Springs. 
Hardy: near Moorefield. 

Alsn reported from: Jefferson: near Ripon, Summit, 
Point, Middleway and Kabletown. Berkeley: near Oakton 
and Hedgesville. Morgan: near Rock Gap. Hampshire: 
near Slanesville, Concord, Romney, Three Churches, Dillon’s 
Run, Higginsville, Sedan, Purgitsville and Springfield. Min- 
eral: near Blaine. Hardy : near Moorefield, Wardensville 
and Old Fields. Grant: near Medley, Greenland and Peters- 
burg. Tucker: near Hendricks and. St. Georges. Pendle- 
ton: near Franklin and Upper Tract.. Pocahontas: near Lo- 
belia. Greenbrier: near Williamsburg-and Fort Spring. 
Summers: near Talcott. Mercer: near Princeton and New 
Hope. McDowell: near Squire Jim. Wood: near Waverly 
Lewis: near Vadis and Aberdeen. Barbour: near Old Field. 
Webster: near Replete. Wetzel: near Endicott. Doddridge: 
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near Smithton. Marshall: near Lowdenville. Roane: near 
Clio and Walnut Grove. Kanawha: near Tornado. Taylor: 
near Thornton; and Clay: near Valley Fork, en, 


CONVOLVULACE &. 
IPOMGA, L. 


_ IcococtnEA, L. Scarlet Morning-glory. 
Waste grounds. Monongalia: near Morgantown. Ma- 
son: near Point Pleasant. 


I. HEDERACEA, Jacq. Ivy-leaved Morning-glory. 

Waste places. Mason: sandy banks of the Ohio near 
Point Pleasant. Fayette: near Nuttallburg, banks of New 
River—L. W. N. Berkeley: near Martinsburg. Hardy: — 
near Moorefield—G. ; 


I. PURPUREA (L.), Lam. Morning-glory. A ‘ 

Fields, cultivated grounds and waste places. Miner- 
al: near Keyser--W. Fayette: near Nuttallburg—L. W.N. 
Wood: near Lockhart’s Run. Monongalia: near Morgan- 
town. Jackson: near Sandyville. Mason and Putnam: an 
abundant weed in corn fields. 


a pandurata, (L.), Meyer. “Wild Sweet Potato.” Me & G 

Fields, roadsides, and waste places. Monongalia: near 
Stewartown, Morgantown and Glenville. Marion: near 
Houghtown, Opekiska, and Fairmont. Wood: near Kana- 
wha Station and Lockhart’s Run. Gilmer: near Glenville— 
V.M. Fayette: Wi No» Greenbrier’ 
near White Sulphur Springs. Monroe: near Alderson. Ma- 
son: near Point Pleasant. Summers: near Hinton. Hardy: 
near Moorefield—G. 

Reported as a troublesome weed, from the following 
localities: Marion: near Canton, Farmington, Barracksville, 
Eldora, and Worthington. .Taylor: near Grafton. Harri- 
son: near Clarksburg, Bridgeport, Good Hope, Mt. Clair, and 
Wallace. Hampshire: near Slanesville, Concord, Three 
Churches, Bloomery, Dillon’s Run, and Springfield. Jeffer- 
son: near Summit Point, Shenandoah /Jc., Middleway, and 
Kabletown. Jackson: near Douglass, Lone Cedar, Grass 
Lick, Garfield, Wilding, Odaville, Belgrove, and Kentuck. 
Ohio: near Alum Grove. Hancock: near New Cumberland. 
Lincoln: near Hamlin. Wood: near W averly, Belleville, 
Tyner. Jerry’s Run, Fountain Spring, Blennérhassett, Mur- 
phy’s Mills, Deer Walk, and Rockport. Lewis: near Vadis, 
and Aberdeen. Wirt: near Burning Springs, Morris, Eliza- 
beth, and Reedy Ripple. Summers: near Forest Hill, Tal- 
cott, ‘Clayton, and Indian Mills. Preston: near Masontown, 
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and Reedsville. Wetzel: nerr Endicott, Pine Grove, New 
Martinsville, and Blake. Mineral: near Patterson’s Depot,- 
and Piedmont. Berkeley: near Oakton, Martinsburg, and 
Gerardstown. - Webster: near Replete. Ritchie: near Ritchie 
C. H., and Highland. Mercer: near Prineeton, Concord 
Church, Bramwell and New Hope. Cabell: near Union Ridge 
and Milton. Kanawha: near Pocotaligo, Blandon and Gazil. 
Monroe: near Cashmere, and Johnson’s X Roads. Wayne: 
near Adkin’s Mills, and Stone Coal. Randolph: near Flor- 
ence. Doddridge: near Smithton, Center Point, and Leo- 
pold. - Fayette: near Fayetteville. Braxton: near Bulltown, 
Lloydsville, Frametown, and Newville. Tyler: near Wick, 
and Long Reach. Roane: near Newton, Looneyville, Clio, 
Reedy, Walnut Grove and Peneil. Upshur: near Evergreen, 
Kanawha Head, and Overhill. Barbour: near Pepper. Mar- 
shall: near Meighen, and Welcome. Grant: near Medley, 
and Greenland. Raleigh: near Egeira, and Raleigh C. H. 
Greenbrier: near Traut Valley, and White Sulphur Springs. 
McDowell: near Squire Jim. Mason: near Maggie. Taylor: 
near Thornton, and Meadland. Brooke: near Wellsburg, 
and Fowler’s. Pleasants: near Schultz. Putnam: near Car- 
penter’s. Hardy: near Old Fields. Clay: near Valley Fork. 


I. lacunosa, L. 
Fayette: sandy banks of New River near Nuttallburg 
—L.W.N. Summers: near Hinton. 


CONVOLVULUS, L. 


C. spithameeus, L. 
Rocky soil. Mineral: near Keyser—W. 


C. sepium, L. -Hedge Bindweed. "5 SEM ets 
Alluvial soils. Monongalia: near Little Falls; and 
along Decker’s Creek. Mason: near Point Pleasant. 


Var. repens (L.), Gray. 
Rocky river banks. Fayette: banks of New River 
vear Nuttallbure—L. W. N. Monongalia: below Morgan- 
town. 


CUSCUTA, L. 
C. TRIFOLII, Weihe. Clover Dodder. 


_ Parasitic on Clover. Greenbrier: near White Sul- 
phur Springs. 


C. Gronovii, Willd. Dodder. G., LW. Ni Mog Gas 


Parasitic on grasses, sedges, and low weeds. Frequent 
in wet places throughout the State. 


C. glomerata, Choisy. 
Parasitic on Gompositae. Monongalia: near Little 


Falls. : 
SOLANACEX. 
SOLANUM, L. 
S. DULCAMARA, L. Birieramact. W., M: & G. 


Damp places. Frequent throughout the State, but 
not so much so as the next. 


Ss. nigrum, L. Common Nightshade. G., L.W.N., V.M.,M. &G. 
Fields, roadsides, and Se grounds. Common 
throughout the State. 


S. CAROLINENSE, L. Horse Nettle. “Radical Weed.” M. & G. 

Becoming a detestable weed in fields and forests. 
Calhoun: along Leading Creek. Wood: near Kanawha 
Station. Wirt: near Elizabeth. Randolph: near Cricard P. 
O. Webster: on Buffalo Bull Mountains. Nicholas: near 
Beaver Mills. Gilmer: near Glenville-V. M. Fayette: near 
Nuttallburgh-L. W. N. Monongalia: near Ice’s Ferry. 
Cabell: near Barboursville. Greenbrier: near White Sulphur 
Springs. Monroe: near Alderson. Summers: near Hinton. 

Kanawha: near Charleston. Mason: near Point Pleasant. 
Jefferson: near Flowing Springs, and Shepherdstown. Mer- 
cer: near Ingleside. 

Reported as a troublesome weed from: Harrison: 
near Clarksburgh, Wilsonburgh, Good Hope, Mt. Clair, and 
Wallace. Ohio: near Elm Grove and West Liberty. W ood: 
near Waverly, Belleville, Deer Walk and Kanawha Station. 
Hardy: near Moorefield and Wardensville. Grant: near 
Medley and Petersburg. Jefferson: near Moore’s and 
Kabletown. Summers: near Forest Hill and Talcott. Wet- 
zel: near Endicott, Pine Grove, New Martinsville and Blake. 
Mineral: near Patterson’s Depot, and Blaine. Wirt: near 
Burning Springs, Morris, Evelyn, and Reedy EIOD Jack- 
son: near Grass Liek, and QOdayille. Cabell: near Union 
Ridge, and Barboursville. Taylor: near te als Wayne: 
near Stone Coal, and Adkin’s Mills. Doddridge: near Smith- 
ton, and Center point. Marshall: near Knoxville, and Wel- 
come. Braxton: near Bulltown, and Tate Creek. Berkeley: 
near Hedgesville. Mercer: near Bramwell, and New Hope. 
Roane: near Looneyville, Clio, Reedy, and Peneil.  Poca- 
hontas: near Lobelia. Kanawha: near Blandon. Greenbrier: 
near Trout Creck. McDowell: near Squire Jim. Mason: 
near Maggie. Brooke: near Wellsburgh. Marion: near 
Mannington. Taylor: near Grafton. Upshur: near Kana- 


wha Head, Overhill, and Hemlock, Hampshire: near 
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Higginsville and Springfield. , Tyler: near Long Reach. 
Webster: near Welsh Glade. Clay: near Valley Fork. 


PHYSALIS, L. 


. Philadelphica, Lam. , 
Rich opens. Fayette: near Nuttallburg—L. W. N. 


. angulata, L. Ground Cherry. 
Open rich grounds. Grant: near Bayard. Gilmer: 
near Gléenville—V. M. Wood: near Kanawha Station. 


. pubescens, L. ; 

Low grounds. Fayette: near Nuttallburg—L. W. N. 
Ohio: near Wheeling—M. & G. Jefferson: near Shepherds- 
town. Mason: near Point Pleasant. 


. Virginiana, Mill. 

Light sandy soils. Monongalia: near Beechwoods. 
Jefferson: near Shepherdstown. Jackson: near Ripley. 
Hardy: near Moorefield—-G. 


. viscosa, L. : 
Low grounds. Ohio: near Wheeling—M. & G. Hardy: 
near Mooretield—G. 


. lanceolata, Michx. 
Dry opens. Jackson: near Ripley. Wood: near 
Sharktown. 


PHYSALODES, Bohn, (1760) 
(Nicandra, Adans, 1763) 


. PHYSALOIDES (L.) Apple-of-Peru. 
Waste grounds. Lewis: near Weston. Mineral: near 
Piedmont. * 


LYCIUM, L. 


. VULGARE (Ait), Dun. Matrimony Vine. 

A frequent and persistent escape. Berkeley: near 
Martinsburgh. Jefferson: near Shepherdstown. Mason: 
banks of the Ohio near Point Pleasant. 


DATURA, L. 
. STRAMONIUM L. “Jimson-weed.” Jamestown-weed. Stink- 


: weed. .L. W..N:, Vi ML, M:-@ Gaitge 
Waste places. A common weed throughout the State. 
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D. TATULA, L. Purple Thorn-apple. L. W.N., V. M.,M.&G. 


With the last. Common throughout aie Slate: 
PETUNIA, L. 


P. VIOLACEA, Hook. 
Eseaped to waste grounds. Monongalia: near Morgan- 
town, common, where it persists annually. Mason : near 
Point Pleasant. Jefferson: near Shepherdstown. 


SCROPHULARINESA. 
= VERBASCUM, L. 


V. THaApsus, L. Mullein. Le Wa NEV MCF. Gee 
Old fields and pastures. Common throughout the 

State. 
V. BLATTARIA, L. Moth Mullein. M.& G. 


Fields and waste places. Wirt: along the Little Ka- 
nawha River. Gilmer: near Glenville—V. M. Fayette: near 
Nuttallburg—L. W. N.. Monongalia and Marion, common. 
Grant: near Bayard. Jefferson: near Charlestown. Berke- 
ley: near North Mountain. Elsewhere frequent. 


V. LycHnitTis, L. Yellow Moth-imullein. 
Fields and wastes. Kanawha: roadside, up 8 Mile 
Creek. Mineral: opposite Cumberland, Md. 


LINARIA, Juss. 


L. VULGARIS, Mill. Toad Flax. ‘“Devil’s Flax.” “Wild Flax.” 
“Indian Hemp.” “Impudent Lawyer.” M. & G. 
Fields, roadsides and waste places. Monongalia: near 
Stewarttown. Jefferson: near Charlestown and Shenandoah 
Junction. Jackson: near Sandyville. Berkeley: near North 
Mountain. Mineral: near Piedmont and Keyser. Hardy: 
near Moorefield—G. 
Also reported as a weed from: Harrison: near Good 
Hope. Ohio: near West Liberty. Wood: near Jerry’s Run, 
Fountain Spring, Blennerhassett, and Rockport. Jefferson: 
near Molers. Wetzel: near Endicott. Mineral: near Pied- 
mont. Wirt: near Burning Spring, Morris and Reedy Rip- 
ple, Jackson: near Lone Cedar, Garfield, and Relgrove. 
Cabell: near Union Ridge. Taylor: near Thornton and 
Meadland. Wayne: near Stone Coal. Marshall: near St. 
Joseph. Berkeley: near Martinsburg. Greenbrier, near 
White Sulphur Springs. Mason: near Grimm’s Landing 
and Maggie. Upshur: near Kanawha Head and Overhill. 
Tyler: near Long Reach. Webster: near ,Welch Glade, 
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Preston: near Tunnelton and Terra Alta. Hancock: near 
New Cumberland and Fairview. Ritchie: near Ritchie C. 
H. Monroe: near Pickaway.. Morgan: near Rock Gap. 
Tucker: near ‘Texas, Raleigh: mear Raleigh C. H. 


SCROPHULARIA, L. 


S. nodosa, L., var. Marilandica (L.), Gray. Figwort. M.& G. 
Fields and waste places. Monongala: near Morgan- 
town. Fayette: near Nuttallburg—L. W. N. Greenbrier: 

near White Sulphur Springs. Kanawha: near Charleston. 


COLLINSIA, Nutt, 


C. verna, Nutt. 
Moist soil. Gilmer: near Glenville—V. M.; Prof. 
Brown. Ohio: on Wheeling Hill—M. & G. Monongalia: 
near Cassville. 


CHELONE, L. 


C. glabra, L. Snake Head. 
Wet places. Gilmer: near Glenville—V. M. Fay- 
ette: near Nuttallburg, uncommon:—L. W. N. Wirt: near 
Burning Spring. 


C. obliqua, L. 
Wet places. Randolph: along Cheat River’ near 
Cheat Bridge. Monongalia: ner Camp Eden. 


PENTSTEMMON, Mitch. 


P. hirsutus(L), Willd. Beard-toneue. (P. pubescens, Sol.) 

Dry or rocky places. Kanawha: near Charleston— 

Barnes. Gilmer: near Glenville—V. M. Cabell: near Bar- 

, boursville—James. Hardy: near Moorefield—G. Hamp- 
shire: near Doe’s Gully. 


P. leevigatus, Soland. 
Rich soil. Fayette: near Nuttallburg, in open woods 


—L. We N. 


Var, Digitalis(Nutt.) Gray. 

Rich soil. Monongalia: along the Monongahela Riy- 
er, frequent. Wood: near Kanawha Station.  Favetto: 
near Kanawha Falls—James. Hardy: near Moorefield. 
Hampshire: near Doe’s Gully. 


, 
~ 


= 
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MIMULUS, L. 


M. ringens, L, Monkey Flower. by aaron Ce 

Wet places. Upshur: along Stone Coal Creek. Fay- 

ette: near Kanawha Falls—James; near Nuttallburg—L. W. 

N. Randolph: along Tygart’s Valley River. Frequent: 
throughout the State. 


M. alatus, Ait. Winged Monkey Flower. 
Wet places. Greenbrier: near White Sulphur Springs. 
Putnam: near Buffalo. 


GRATIOLA, L. 


G. Virginiana, L.  Gratiola. L. WoONs, MVS Ge 
Ditches. Common throughout the State. 


G. spheerocarpa, Ill. 
Damp places. Fayette: near Nuttallburg, on mossy 
banks in bed of creek.-L. WN. 


ILYSANTHES, Raf. 


I. gratioloides(L), Benth. False Pimpernel. (2. riparia, Raf.) 
Wet places. Fayette: near Kanawha Falls—James. 
Along Little Kanawha River-—M. & G. 


VERONICA, L. 


V. Virginica, L. Culver’s Physic. 


Rich woods and borders. Webster: Long Glade. 
Jackson: near Sandyville. Fayette: near Nuttallburg.— 
L. WN. 


Vv. Anagallis, L. Water Speedwell. 


Banks and ditches. Fayette: near Kanawha Falls— 
James. 


V. Americana, Schw. American Brooklime. ‘‘Wallink.” M.& G. 
Brooks and ditches. Monongalia: the Flats near 
Morgantown. Randolph: on Point Mountain, alt. 3,050 ft. 
(where it is called “Wallink,” and is used internally to bring 
out rashes.) Webster: near Addison, alt. 2,000 ft. Mercer: 
near Beaver Spr. 


V. officinalis, L. Speedwell. “Gypsy Weed.” M. & G. 
— Rich, deep woods and opens. Randolph: on Rich 
Mountains. Gilmer: near Glenville—V. M. Kanawha: 

near Charleston—James. Fayette: near Nuttallburg—L. W. 

N. Monongalia: along Decker’s Creek. Greenbrier: near 
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White Sulphur Springs; and frequent throughout the State. 
Mercer: near Beaver Spr., and Bluefield. 


_serpyllifolia, L. Thyme-leaved Speedwell. 

Roadsides, fields and lawns. Monongalia: near Mor- 
gantown. Gilmer: near Glenville—V. M. Fayette: near 
Nuttallburg—L. W. N. Ohio: near Wheeling—M. & G. 
Mercer: near Bluefield. 


. peregrina, L. Neck Weed. Purslane-speedwell. 

Waste places. Monongalia: near Morgantown. Fay- 
ette: near Nuttallburg—L. W. N. Ohio: Thomas Hill, 
near Wheeling—M. & G. 


. ARVENSIS, L. Corn Speedwell. 
Cultivated grounds. Gilmer: near Glenville—V. M. 
Ohio: Thomas Hill, near Wheeling—M. & G. Fayette: 
near Nuttallburg—L. W.N. 


BUCHNERA, L. 


. Americana, L. Blue Hearts. 
Moist, sandy ground. Putnam: near Buffalo. 


GERARDIA, L. 
. pedicularia, L. 

Hardy : near Moorefield—G. Fayette: near Nuttall- — 
bure—L. W.N. 


. tenuifolia, Vahl. Slender Gerardia. 

Dry soil. Mineral: near Keyser-—W. Fayette: near 
Nuttallburg, alt. 2000 ft.—L. W.N. Randolph: near 
Elkins. 


. Virginica(L.), B.S.P. Oak-leaved Gerardia. G. quercifolia, Pursh. 
Open woods. Fayette: near Nuttallburge—L,. W. N. 


.flava, L. Flase Foxglove, 

Open woods. Wood: near Leachtown. Fayette: near 
Kanawha Falls and Hawk’s Nest—James; near Nuttallburg 
L. W. N. Gilmer: near Glenville—V: M. Hardy: near 
Moorefield—G. 


. levigata, Rat. 
Oak woods. Fayette: near Nuttallburg, alt. 2000 ft. 
—L. W.N. 


. auriculata, Michx. 
Fields. Mongala: near Little Falls, with pure white 
flowers. 
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CASTILLEJA, L. f. 


C. coccinea(L.), Spreng. Painted Cup. 
- Sandy soils. Monongalia: along the Monongahela at 
Uffington, and below Morgantown. Randolph: near Valley 
Head. Preston: near Terra Alta. Hampshire: near Rom- 
ney. 


PEDICULARIS, L. 


P. Canadensis, L. Louse-wort. M.& G. 

Copses, woods and banks. Preston: near Terra Alta. 

Fayette: near Nuttallbure—L. W.N. Gilmer: near Glen- 

vile—V.M. Greenbrier: near White Sulphur Springs. 
Summers: near Hinton. McDowell: near Elkhorn. 


MELAMPYRUM, L. 


M. lineare, Lam. Cow-wheat. M. Americanum, Michx. 
Rich, open woods. Preston: near Terra Alta. 


OROBANCHACEZ. 
EPIPHEGUS, Nutt. 


E. Virginiana(L), Bart. Beech-drops.  Cancer-root. 
Parasitic upon the roots of the beech. Wirt: near, 
Elizabeth. Gilmer: near Glenville—V. M. Fayette: near 
Nuttallbure—L. W. N. Monongalia: near Morgantown. 


CONOPHOLIS, Wallr. 


C. Americana(L.f.), Wallr. Cancer Root. 

Oak woods. Among fallen leaves. Monongalia: 
along Decker’s Creek and near Little Falls. Gilmer: near 
Glenville—V- M. Fayette: near Nuttallburg—L. W, N. 
McDowell: near Elkhorn. Mercer: néar Bluefield. 


APHYLLON, Mitch. 


A. unifiorum(L.), Gray. One-flowered Cancer-root. M. & G. 
Damp woodlands and opens. Monongalia: near Mor- 
eantown. Wirt: near Elizabeth. Gilmer: near Glenyille— 

V.M. Fayette: near Nuttallburg—L. W. N. 
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BIGNONIACEX. 
TECOMA, Juss. 


T. radicans(I..), Juss. Trumpet-Creeper. M. & G. 

Moist soil. Monongalia: near Little Falls. Marin: 

near Fairmont. Fayette: near Nuttallburg—L. W. N. 

Summers: near Hinton. Mason: near Point Pleasant; and 
frequent throughout the State. 


CATALPA, Juss. 


C: Bignonioides, Walt. Indian Bean Tree. “Catawba.” M.& G. 

River banks. Marion: near Catawba, a place named 

after this tree, which would render it apparent that the tree 

was native here, which I hold to be true. Wood: near 

Leachtown. Gilmer: near DeKalb and along Leading Creek. 

Monongalia: near Ice’s Ferry and Stewartown. Wirt: near 

Hlizabeth. Upshur: along Big Sandy Run, alt. 1827 ft. 
Mason: near Point Pleasant. 


ACANTHACEZ. 
RUELLIA, L. 


R. ciliosa, Pursh. 

Margins of woods. Wood: near Leachtown.. Wirt: 
near Elizaveth. Calhoun: near Grantsville. Gilmer: near 
DeKalb. Lewis: along Stone Coal Creek. Upshur: near 
Laurentz. Nicholas: along the Gauley River. Kanawha: 
near Cannellton. 


DIANTHERA, L. 
D. Americana, L. Water Willow. L. W. N.,M. & G. 
In streams. Common throughout the State. 
VERBENACEX. 
VERBENA, L. 


V. OFFICINALIS, L. Vervian. 
Jefferson: near Harper’s Ferry—M. «& G. 


V. urticefolia, L. White Veryian. Ls Wo Ns eG 
Waste or open grounds. Common throughout the 
State, 


PURE © pa le ie a 
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V. hastata, L. Blue Vervian. ear 
Damp waste grounds and roadsides. Frequent 
throughout the State. In some places rare. 


V. angustifolia, Michx, M. & G. 
Roadsides and waste places. Throughout Jefferson 
County. Hardy: near Moorefield—G, 


LIPPIA, L. 


L. lanceolata, Michy. Frog Fruit. ; 
Waste grounds, Ohio: near West Wheeling--M. & 
G. Mason: Banks of the Ohio River near Point Pleasant. 


PHRYMA, L. 


P. Leptostachya, L. Lop-seed. M. & G. 
Rich open woods. Greenbrier: near White Sulphur 
Springs. Fayette: near Kanawha Falls—James; near Nut- 
tallburg—L. W. N. Kanawha: near Charleston. Mason: 

near Point Pleasant; and frequent throughout the State. 


LABIAT A. 
ISANTHUS, Michx. 


I. brachiatus(L.), B.S. P. False Pennyroyal. J, ceruleus, Michx. 
Mineral: opposite Cumberland, Md.—M. & G. 


TEUCRIUM, L. 


T. Canadense, L. Germander. Wood Sage. 
Low grounds. Wood: ditches near Kanawha Station. 
Jackson: near Sandyvyille. Gilmer: near Glenville—V. M. 
Cabell: near Barboursville—James. Fayette: near Nuttall- 
burg, profile of expanded flower resembles a deer’s head—L. 
W.N. Monongalia: near Ice’s Ferry. Hardy: near Moore- 
field—G. 


COLLINSONIA, L. 


C. Canadensis, L. Rich-weed. Stone-root. 
Rich, damp woods. Randolph: along Staunton pike 
up Riffles Creek, alt 2700 ft. Gilmer: near Glenville—V. 
M. Fayette: near Nuttallburg, some plants with elliptical 
leaves, acute at both ends 10 in. wide by 34 inches long— 
L. W. N. Monongalia: near Camp Eden. McDowell: near 


Elkhorn. 
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PERILLA, L. 


P. OCYMOIDES, L., var. CRISPA. 
Waste ground. Monongaha: near Morgantown. 


MENTHA, L. 


M. VIRIDIS, L. Spearmint. Gi, Ve Mes Me aeGe 
Low grounds and damp places. Frequent, even at 
the higher altitudes. 


M. PIPERITA, L. Peppermint. Mu& G. 
A frequent escape along springy brooklets. Gilmer: 
along Tanner’s Fork. . Randolph: on Point Mountain, alt. 
3050 ft. Jackson: near Sandyville. Gilmer: near Glen-’ 
vile—V.M. Fayette: near Nuttallburg, alt. 2000 ft—hL. W. 

N. Summers: near Hinton. 


M. sativa, L. Whorled Mint. 
Monroe: banks of Greenbrier River—L. W. N. 


M. Canadensis, L. Wild Mint. 
Wet places. Randolph: along the road up Point 
Mountain, alt., 2325 feet. Fayette: near Nuttallburg, rare 
—L. W.N. Summers: near Hinton. 


LYCOPUS, L. 
L. Virginicus, L. Bugle Weed. Li Wise 


Low, wet grounds. Common throughout the State. 


L. Sinuatus, Ell. 
Low, wet ground. Mason: near Point Pleasant. 


CUNILA, L. 


C. Mariana, L. Dittany. 
Dry hillsides. Gilmer: near Glenyille—V. M. Fay- 
ette: near Nuttallburg—L. W. F. Wetzel: near Burton— 
ME aa: 


KOELLIA, Moen. (1794.) 
(Pycanthemum, Michx. Hes 
K. flexuosa(Walt.). (P. linifoliwm, Pursh.) 
Dry erounds, Wood: near’ Kanawha Station and 
Lockhart’s Run. Fayette: near Kanawha Falls - James ; 
near Nuttallburg—L. W. N. Preston: near Terra Alta, 
Sumnfers: near Hinton, Monroe: near Alderson. 
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_ K. Torreyi(Benth.). 


Dry ‘soil. Fayette: near Nuttallburg—L- W. N. 
Summers: near Hinton. 


K. clinopodioides(T. «& G.) 
Dry soil. Nicholas: near Beaver Mills, alt. 2125 ft. 


K. Tullia(Benth.). 
Open woods and banks. Fayette: near Nuttallburg, 
common—L. W.N. 


K. incana(L.). Mountain Mint. 
Dry soils, Wirt: near Burning Springs and Elizabeth. 
Monongalia: near Morgantown. Fayette: near Nuttallburg 
—L.W.N 


-K. montana(Michx.). 


Rocky river banks. Fayette: near Nuttallburg, rare. 
Not found in 1891—L. W.N. 


HEDEOMA, Pers. 


H. pulegioides(L.), Pers. American Pennyroyal. L. W. N., 


M. & G. 
Dry fields and woods. Common throughout the 
State. 
CALAMINTHA, Meench. 
.& Clinopodium, Benth. Basil. M..& G. 


Dry soils. Upshur: near Buckhannon. Fayette: 
near Nuttallburg, rare—L. W. N. Randolph: near Crickard 
EG: 

MELISSA, L. 


M. OFFICINALIS, L. Balm. . ; 
Escaped from gardens. Kanawha: up 8-Mile Creek. 
Fayette: near Nuttallburg—L. W. N. 


SALVIA, L. 


M. lyrata, L. Sage. 
Meadows. Monongalia: near Morgantown. Fayette: 
near Nuttallburg L. W.N. Gilmer: near Glenville—V. M. 
Mercer: near Ingleside. 


MONARDA., L. 


M.didyma, L. Bee-balm. Oswego-Tea. M. & G. 
Moist places. Randolph; near Cheat Bridge, alt. 3350 


a 
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ft.) near Valley Head. Mineral: near Davis. Grant and 
Tucker on W. Va. Central R.R. Monroe: near Alderson. 
Hardy: near Moorefield—G. 


M. fistulosa, L. Wild Bergamont. M. & G: 

Dry soils. Wirt: near Elizabeth. Gilmer: near De- 

Kalb, abundant ; near Glenville—V. M. Randolph: summit 

of Point Mountain, alt. 3700 ft. Monongalia: near Ice’s 

Ferry. Fayette: near Nuttallburg—L. W. N.; near Kana- 

wha Falls—James. Kanawha: near - Coalburg—James. 

Greenbrier: near White Sulphur Springs. Marion: near 
Fairmont. Hardy: near Moorefield—G., 


Var. rubra, Gray. 
Moist grounds. Mineral: along Abraham’s Creek. 
Summers: near Greenbrier Stockyards. Monroe: near Al- 
derson. : 


Var. mollis(.), Benth. 
Shady places. Fayette: near Nuttallburg—L. W.N. 


BLEPHILIA, Raf. 


B. hirsuta, Benth. M. & G. 

Fields and fence rows. Randolph: summit of Rich 

Mountain, alt. 3000 ft. Fayette: near Hawk’s Nest—James., 
Preston: near Terra Alta. 


AGASTACHE, Gron. (1762) 
(Lophanthus, Benth, 1854.) 


A. nepetoides(L.) Giant Hyssop. 
Ohio: near Wheeling—M. «& G. 


CEDRONELLA, Moench. 


C cordata, Benth. 
Moist, shady ravines. Kanawha: near Charleston— 
Barnes. Fayette: near Kanawha Falls—James. Gilmer: 
near Glenville— V. M.; Prof. Brown. Randolph: summit of 
Point Mountain, alt. 8700 ft. Monongalia: near Round Bot- 
toms; opposite Little Falls. Fayette: near Nuttallburg—lL. 


W.N. 
NEPETA, L. 
N. cararta, L. Catnip. —L. WONG WM Me. 


Roadsides and waste places. ees throughout 
the State. 

Found at various points in the higher Alleghanies, 
remote from dwellings, 
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4 N. HEDERACEA(L.). B.S. P. Ground Lvy. Gill-over-the-ground. 


N. Glechoma, Benth. L. W.N.,M. & G. 
Abundant throughout the settled portions of the 


State. 
SCUTELLARIA, L. 
. lateriflora, L. Mad-dog Skull-eap. L. W.N,, M. & G. 


Wet shady places. Frequent throughout the State. 


. versicolor, Nutt., rar. minor, Chapm. 


Rich soil. Fayette: near Nuttallbure—L. W. N, On 
visiting Mr. Nuttall’s station for this species, a moss covered 
boulder, I was impressed with the great beauty of this little 
skull-cap, which, in its mossy bed, resembled a bright blue 
bit of color upon a Fairy’s palette. 


. Saxatalis, Riddell. M. &-G. 


Moist shady banks. Fayette: near Nuttallburg—bL. 
W.N.; along the north bank of the Great Kanawha River 
near Kanawha Falls. 


. Serrata, Andrews. 
Woodlands: Kanawha: near Charleston—Barnes. 
Putnam: near Buffalo. Fayette: near Nuttallbure—L. W.N. 


. canescens, Nutt. M. & G. 
Ditches and moist places. Wirt: near Elizabeth. 
Kanawha: up 8 Mile Creek. 


. pilosa, L. 
Dry mountain sides. Fayette: near Nuttallburg— 


eo Ns 


Var. hirsuta, Benth. 


With the preceding. Fayette: near Nuttallburg— 
EW oN. 


S. integrifolia, L., var. hyssopifolia. 


8. 


8. 


Low grounds. Wood: near Kanawha _ Station, 
abundant. ; 


parvula, Michx. 
Sandy banks. Wood: near Parkersburg—M. & G. 
Mason: near Point Pleasant. 


galericulata,‘ L. 

Wet shady places. Kanawha: near Charleston— 

Barnes.; near Pocataligo. Jackson: near Fisher's Point. 
Gilmer: near Glenville —Prof. Brown. 
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Forma albifiora. 


Kanawha: near Charleston—Barnes. 


S. nervosa, Pursh. ~M. & G. 
Moist thickets. Monongalia: on The Flats near Mor- 
gantown. 


BRUNELLA, L. 


B. vulgaris, L. Heal-all. G.;-L) W.ON., Vo M., Mee 
All situations. Common throughout the State. 


Forma albiflora( Boggenhard), Britt. 
Jackson: on Limestone Ridge. 


PHYSOSTEGIA, Benth. 


P. Virginiana(l.), Benth. False Dragon-head. 
Wet places. Fayette: near Nuttallburg—L. W. N.; 
—rear Kanawha Falls—James. 


MARRUBIUM, L. 


M. VULGARE, L. Horehound. -M. & G. 
Waste grounds, escaped from gardens. Randolph: 
near Ford’s. Jefferson: near Shepherdstown, plentiful. 


STACHYS, L. 


S. palustris, L. Hedge Nettle. 
Wet grounds. Gilmer: near Glenville—Prof. Brown. * 


S. aspera, Michx. ; 
Damp places.. Fayette: near Nuttallburg—L. W. N. 


Var. glabra, Gray. 
Damp places. Mason, banks of the Ohio River near 
Point Pleasant, common. 


S. cordata, Ridd. : 
Rocky thickets. -Wirt: near Elizabeth. 


GALEOPSIS, L. 
G. TETRAHIT, L. Hemp Nettle. 


Waste places. Preston: near Terra Alta. ; near Cran- 
berry Summit—M. & G. 
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4 LEONURUS, L. 

4 

_ L.Carpiaca, L. Motherwort. 

--. Waste places near dwellings. Monongalia: near Ice’s 
3 Ferry. Hardy: near Moorefield. Mercer: near Princeton. 
. Jefferson: near Shenandoah Je. 

; 

a LAMIUM L. 

_ L. AMPLEXICAULE, L, Dead Nettle. 

’ Escaped from Gardens. Fayette: near Nuttallburg— 
L. W.N. Monongaha: plentiful on the College Campus. 
TRICHOSTEMA, L. 


‘T. dichotomum, L. Bastard Pennyroyal. 
; Dry fields. Mason: near Brighton. Hardy: near 
; Moorefield—G. 


PLANTAGINE A. 
PLANTAGO, L. 
P. MAJOR, L. Plantain. 


Waste ground. Ohio: near Wheelinge—M. & G. 
Fayette: Nuttallburg—L. W. N. Monongalia: Morgantown. 


* P RUGELII, Decne. Common Plantain. L. WN. Ma. & G. 
- Common throughout the State, near dwellings. 
. 


P.LANCEOLATA, L. “Buck Plantain.” “Ripple.” “Buck-horn 
Plantain.” 

Becoming a common weed throughout the State; 

very little as yet however in Jefferson, Berkeley and Morgan 
counties. Greenbrier: near White Sulphur Springs. Fay- 

ette: near Nuttallbure—L. W. N. Mercer: near Princeton. 


P. Virginica, L. White Plantain. M. &G. 
Sandy soils. Fayette: near Nuttallburg, L. W. N. 
Monongalia: near Morgantown; and frequent throughout 

the State. Hardy: near Moorefield. 


= oe 
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APETALA. 


ILLECEBRACE &. 
ANYCHIA, Rich. 


A. Candensis(L.), B.S. P. (A. capillacea, D. C.) 
Dry Woods. Fayette: near Nuttallburg, common— 
Le WirNs 


PARONYCHIA, Tourn. 


P. dichotoma, Nutt. Whitlow-wort. 
Rocky places. Jefferson: near Harper’s Ferry—Gray. 


AMARANTACEX. 
AMARANTUS, L. 


A. HYPOCHONDRIACUS, lL. Red Amaranth. 
Waste places. Ohio: on Boge’s Island—M. & G. 
Monongalia: near Morgantown, 


A. PANICULATUS, L. 
Waste places. Monongalia: near Morganton. Har- 
dy: near Moorefield—G. 


A. RETROFLEXUS, L. Pigweed. 
Ohio: on Bogg’s Island—M. & G. Monongalia: near 
Morgantown. 


A. CHLOROSTACHYS, Willd, 
Gardens and waste places. Fayette: near Nuttall- 
burg, common—L. W. N. Monongalia: near Morgantown. 
Hardy : near Moorefield—G. 


A. ALBUS, L. Tumble-weed. M. & G. 
‘Waste places. Monongalia: near Morgantown. 


A. SPINOSUS, L. Thorny Amaranth. 

Waste grounds. Kanawha: near Charleston. Put- 
nam: near Buffalo. Mason: near Point Pleasant. Wood: 
near. Parkersburg, abundant. Jefferson: near Shepherds- 
town, 
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CHENOPODIACES. 
CHENOPODIUM, L, 


C. ALBUM, L. Lamb's Quarters. Pigweed. L. W.N.,M.& G. 


Roadsides and waste places, common throughout the 
State. 


Var. VIRIDE, Moq 4 


Dry sandy hillsides. Fayette: near Nuttallburg, alt. 
2000 ft., uncommon—L. W.N, i 


C. HYBRIDUM, L. 
Dry sandy hillsides. Fayette: near’ Nuttallburg, ap- 
parently indigenous—L. W. N. Jefferson: near Shepherds- 
town. 


C. URBICUM, L. M, &.G: 
Waste places, frequent. 


C. GLAUCUM, L. 
Waste places. Monongalia: near Ice’s Ferry. 


©. Botrys, L. Jerusalem Oak. 
= Ohio: near Wheeling. Jefferson: Shepherdstown. 


C. AMBROSIOIDES, L. Mexican Tea. M. & G. 
Waste. places. Common. Kanawha: along Great 
Kanawha River. Taylor: near Grafton. Wood: near 


Parkersburg. 


Var. ANTHELMINTICUM(L.), Gray. Worm weed. 
Plentiful along the Great Kanawha River. In Kana- 
wha, Putnam and Mason counties. Nayette: near Nuttall- 
burg—L. W.N. Jackson: along C. & P. pike. 


PHY TOLACCACE 2. 
PHYTOLACCA, L. 
EP. ecRadt:, ce eoken« Scole: Garget. G., L= W. N., M. &-G: 
All situations, even in higher mountains. Common 
throughout the State. 
POLYGONACES. 
ERIGONUM, Michx. 


PE. Alleni, Wats. 


Greenbrier: near White Sulphur Springs—T. F. Allen, 


j 
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POLYGONUM, L. 


P. ORIENTALE, L. Prince’s Feather I Ongar 


Escaped to waste places. Lewis: near Weston. Mon- 
ongalia: near Morgantown. Fayette: near Nuttallburg, rare 
—L. W. N, Mineral: near Piedmont. 


P. Pennsylvanicum, L. G., L.-W,-N: 
Low grounds. Common throughout the State. 


P. PERSICARIA, L. Lady’s Thumb. M. & G. 
Waste grounds. Lewis: near Weston. Gilmer: near 
Glenville—V. M. Fayette: near Nuttallburg—L. W. N. 
Mason: near Point Pleasant. Wood: near Parkersburg. 
Hardy: near Moorefield—G. 


Forma albiflora. 
A pure white-flowered form abundant near Point 
Pleasant. 


P. Hydropiper, L. Smaitweed. Water Pepper. 
Wet grounds. Monongalia: near Morgantown. Gil- 


mer: near Glenville—V. M. Fayette: near Nuttallburg—L. 
W.N. Ohio: near Wheelinge—M. & G. 


RP. acre, H. B. kK. G., Woke 


Wet places. Common throughout the State. 


P. hydropiperoides, Michx. Mild Water-pepper. 
Swampy places. Common throughout the State. 


P. Virginianum, L. L. WN. 
: Thickets and in rich soils. Common throughout the 
State. 

P. aviculare, L. Door-weed.. “Goose-grass.” Li. Wine 


About dwellings and roadsides. Common throughout 
the State. 


P. erectum, L, L. W.N, 
With the last, especially_in streets. 


P. tenue, Michx. 
Dry pastures. Wood: near Kanawha Station. Mon- 
ongalia: near Morgantown. Taylor: near Grafton, and 
common throughout the State. 


P. sagittatum, L. Tear-thumb. G., L. WN; Mi& & 
Wet places. Common throughout the State, 
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‘ P. CoONVOLVULUS, L. Black Bindweed. 
4 
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P. arifolium, L. 


_ Low grounds. Berkeley: near Martinsburg. Mon- 
ongalia: near Morgantown, and elsewhere frequent. 


Gardens and waste places. Fayette: near N uttallburg 
L. W.N. Mason: near Point Pleasant. 


P. dumetorum, L., vw. scandens(L.),Gray. Climbing False 


Buckwheat. G., L. W.N., M. & G. 


Low grounds along streams. 


. FAGOPYRUM, Geertn. 
' ¥F. ESCULENTUM, Moench. Buckwheat. G. W.N.,M. & @& 
4 Waste grounds and cultivated fields. A frequent es- 
cape. 
RUMEX, L. 
R. Brittanicus, L. Water Dock. 
Wet places. Ohio: on Bogg’s Island—M. «& G. 
Berkeley, near Martinsburg. is 
R. CRISPUS, L. Curled Dock. — - M.& G. 
; Waste places and cultivated fields. Frequent. 
_ R&R. OBTUSIFOLIUS, L. Bitter Dock. ean eens 
: Waste grounds and cultivated tields, common. 


R. CRISPUS X OBTUSIFOLIUS. 


Waste places. -Monongalia: streets of Morgantown. 


R. SANGUINEUS, L. Bloody Dock. 


Damp places in waste grounds. Berkeley: near Mar- 
tinsburg. 


R. CONGLOMERATUS, Murray. 


Shady places. Fayette: near Nuttallbure—L. W. N. 


R. ACETOSELLA, L. Horse Sorrel. J., L. W.N., V.M., M:. & G. 


Abundant everywhere; even along paths in the dense 
spruce forests of the higher mountains. 


ARISTOLOCHIACESR. 
ASARUM, L. 


A. Canadense, L. Wild Ginger. “Colic Root.” M. & G. 


Rich woods. Wirt: near Burning Springs. Gilmer: 


_ 
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near Glenville—V. M.; Prof. Brown. Jefferson: near Flow — 
inn Spring Mill. Fayette: near Nuttallburg—L. W. N 


Monongalia: near Uffington and Morgantown. % 


near Elkhorn. Mercer: Bluestone Je., and 
throughout the State. 


A. Virginicun, [.. 


IcDowell: 


common 


Rich soil. Grant: near~Bayard. Tucker: along 
Black Water. Gilmer: near Glenville—YV. M.; Prof. Brown. 
Greenbrier: near White Sulphur Springs, McDowell: near 


Elkhorn. Mercer: Bluestone Jc. and Bluefield. 
ARISTOLOCHIA, L. 


A. Serpentaria, L. Virginia Snakeroot. 


M. & G. 


Rich woods. Wirt: near Burning Springs. Ran-~ 
dolph: near Ford’s and on Point Mountain. Gilmer: near 
Tucker: — 
near Davis... Mineral: near Keyser—W. Fayette: near 


Glenville—Prof. Brown. Grant: near Bayard. 


Nuttallburg—L> W. N. 


A. Sipho, L’Her. Dutchman’s Pipe. 
Rich woods, frequent throughout the State 


\ 


. Abun- 


dant in the following localities. Randolph: on Point Moun- 
tain. Grant: near Bayard. Gilmer: neat Glenville—V. M., - 


Ly 


Prof. Brown. Fayette: near Nuttallburg 
cer: Ingleside. 
PIPERACEZA. 
; SAURURUS, L. 


S. cernuus, lL. Lizard’s Tail. 


N. Mer- 


Streams. Jefferson: near Harper’s Ferry—M. & G. 
Rrooke: near Wellsburg.- Fayette: near Nuttallburg—h. 


Wi N. 
LAURINEA. 
SASSAFRAS, Nees. 
S. officinale, Nees.  Sassatras. G., Lis Wi. Ve Mag Va 


Thickets and opens. Abundant throughout the State. - 


LINDERA, Thumb. 


L. Benzoin(L.), Meisn. Wild Allspice. Spice-bush. .-L: W.oNG 


V.M: 
Low woods, Common throughout the State, 


Mek G 
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THYMELAMACES. 
DIRCA, L. 
D palustris, L. Leatherwood. 


Damp woods. Jackson: near Ripley. Wirt: near 
~\y° a yy): ‘ t . 
Elizabeth. Calhoun: near White Pine and Brookville. Green- 
brier: White Sulphur Springs. Fayette: near Nuttallbure — 
A a 


LORANTHACEZ. 
PHORADENDRON, Nutt. 


P. flavescens(Pursh.), Nutt. American Mistletoe. 

: Parasitic on Sugar-Maple and Black Locust, along the 
Great Kanawha Riverin Fayette county. On Black Walnut 
and Elm in Kanawha county. On Elms in Mason county, 
and in Wood near Parkersburg. On Elms and Hickories, 
along the Ohio and Great Kanawha rivers, in Cabell county. 


SANTALACE Z. 
PYRULARIA, Michx. 
P. pubera, Michx. 
Rich woods. McDowell: near Elkhorn, 
EU PaO RR BDAC Ei Ae 3 
EUPHORBIA, L. 
E. glytosperma Enel. rar. pubescens, Enelin. 
Sandy soil. Mason: banks of the Ohio river, near 


Point Pleasant. The only station so far known in the State. 


BE. maculata, L. Spotted Spurge. Eee WANs, Nia ee 
Arid soils. Common even in the higher Alleghanies. 


E. Preslii, Guss. Lie WENGE accra 
Dry soils and pastures. Common throughout. the 


State, even in the higher Alleghanies. 


E. MARGINATA, Pursh. 
An eseape from cultivation. Taylor: permanently 
established near Mannington—V.M. Monongalia: the Flats 

near Morgantown. 
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E. corollata, L. Flowering Spurge. ' ME & G. 
Dry soils. Wirt: near Elizabeth. Lewis: along 


Leading ae Upshur: near Laurentz. Randolph: on 


Lone Sugar Knob, alt. 2,800 ft. Webster: Long Glade. 
N Nicholas: Mumble-the- Peg "Creek. Kanawha: along 8-Mile 
Creek; near Pocataligo. ‘Jackson: Fisher’s Point. Wood: 
e on Limestone Ridge. Gilmer: near Glenville—V. M. Fay- 
ette: near Nuttaliburg, L. W. NN. Grant: mear-Bayard 
Monongalia: plentiful along Cheat River, near Camp Eden. 
Greenbrier: near White Sulphur Springs. Monroe, near 
Alderson. Summers: near Hinton. Mason: near Point 


Pleasant. 


E. dentata, Michx. ie 
Rich soil. Ohio: near Wheeling—M. & G. 


E. Darlingtonii, Gray. 
Damp woods. Pocahontas: along the mountains— 
A. D. Hopkins: 


E. obtusata, Pursh. 
Rich soil. Ohio: near Wheeling—M., «& G. 


E. CYPARISSIAS, L. ‘“‘Grave-yard-weed.” 
A frequent escape from ¢ emeteries. Monongalia: near 
Morgantown. Cabell: near Huntington. 


E. commutata, Engln. 
Woodlands. Jefferson: near Harper’s Ferry—M. & 
G.; near Shepherdstown. Mineral: near Keyser—W. along 
Knobby Mountains. Summers: near Hinton, abundant. 
Hardy: near Moorefield—G. Hampshire: near Romney. 


E. LATHYRIS, L. ‘“Mole-weed.” . 
Escaped from gardens, where it is cultivated with the 
idea of keeping out moles. Randolph: roadside up Point 
Mountain. 


ACALYPHA, L. 


A. Virginica, L. M. & G. 
Fields and waste places. Common throughout the 
state. 


jorma intermedia, mihi. 
A form apparently uniting A. Virginica, L. with A. 
Caroliniana, Ell. especially in the ede of leaves and bracts, 
is found near Nuttallburg—L. W. N., and Hawk’s Nest, as 
well as along New Riyer opposite ous 


—s 
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URTICACER. 


ULMUS, L. 
U. fulva, Michx. Slippery Elm. M. & G. 
Rich soils. Monongalia: near Morgantown, Laurel 
Point and Stumptown. Gilmer: near Glenville—V.M. Fay- 
ette: near Nuttallbure—L..W.N. Mason: near Point Pleas- 
ant. Summers: alone Greenbrier river. 
~U. Americana, L. White Eln. fa WON, VM ME eG 
Along rivers. Frequent throughout the State. 
U. racemosa, Thomas. Corky Elm. : M. & G. 
Near streams. Monroe: near Alderson. Summers: 
along Greenbrier river. 


CELTIS, L. 


_ C. occidentalis, L. Hackberry. 


¢ 


Woods and river banks. Jefferson: near Shenandoah 
Junction. Monongalia: near Morgantown. Jackson: near 
Ripley. Fayette: near Nuttallburg—bL. W. N. 


CANNABIS, L. 


C. Sativa, L. Hemp. 
Fields and waste places. Escaped from cultivation. 
Jackson: frequent. 


HUMULUS, L. 


H. Lupuuys, lL. Hops. 
Alluvial banksnear streams. Very doubtfully native. 
Randolph: near Cricard. Marshall: near Moundsville. Ma- 
rion: near Clements, and Catawba. Mineral: opposite Cum- 
berland, Md. 


MORUS, L. 


M. rubra, L. Black Mulberry. 

Rich woods. Wood, Wirt, Calhoun and Gilmer—V.M. 
along the Littl¢é Kanawha River. Jefferson: frequent through- 
out. Greenbrier: near White Sulphur Springs. Fayette: 
near Nuttallburg, no large trees noted—L. W. N. 


M. ALBA, L. White Mulberry. 
A frequent escape. Monongalia: near Morgantown. 
Jefferson: near Millville and Charlestown. 
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BROUSSONETIA. 


B. PAPYRIFERA. Paper Mulberry. “Cut Paper.” :; 
Escaped from cultivation. Jefferson: near Flowing 
Spring Mill and Milltown. Kanawha: near Montgomery. 
Berkeley: near Martinsburg. 


URTICA, L. 


U. gracilis, Ait. Nettle. V.M., M.& G- 
Moist shady places. Common. 


U. URENS, L. Stinging Nettle. ; . 
Adventive. Hancock: near Holliday’s Cove. Rare. 


LAPORTEA, Gaud. 
L. Canadensis(L.),Gaud. Wood Nettle. 
Bate Moist rich woods. Fayette: near Nuttallburg—L. W. 
N.; near Kanawha Falls—James. Frequent throughout the 
State. 
PILEA, Lindl. 
P. pumila(L.), Gray. Clear Weed. Rich Weed. L.W.N., M.&G. 
Cool, moist, shady places. Common throughout the 
State. 
BQAHMERIA, Jacq. 
B. cylindrica(L.), Willd. 
Damp places. Fayette: near Nuttallburg—L. W. N. 
Monongaha: near Uffington. 
PLATANACEA. 
PLATANUS, L. 
P. occidentalis, I.. Sycamore. Buttonwood. L.W.N. V.M., M.&G,. 
All sors. Common throughout the State. 
JUGLANDEZ. 
JUGLANS, L. 


J. cinerea, L. Butternut. White Walnut. L.W.N., V.M., M.&G. 
Common throughout the State. 
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J. nigra, L. Black Walnut. LW ONS VOM, Mae Gs 
Rich soils, even in the higher Alleghanies. A very 
common and valuable timber tree throughout the State. 


~HICORIA. Raf. 


H. ovata,(Mill.), Britt. Shag or Shellbark Hickory (Carya alba, 
: Nutt) GoW. N., V.M., M. &G: 
Low grounds, frequent throughout the State. 


H. sulcata,(Nutt.) King Nut. (Carya suleata, Nutt.) 
Rich soil. Monongalia: near Ice’s Ferry. 


rt: alba,(L.) Britt. White Heart Hickory. (Carya fomentosd, 
; Nutt.) L: W.N., Vi M. 
Woods, frequent throughout the State. 


lat glabra(Mill.), Britt. Pig Nut. (Carya porcina, Nutt.) L. W: 
—e N., V. M., M. &-G. 
Dry soils, frequent throughout the State. 


H. microcarpa(Nutt.), Britt. (Carya microcarpa, Nutt.) 
Woodlands. Fayette: near Nuttallbure—L. W.N. - 
H. minima(Marsh.), Britt. Bitter-nut. Carya amara, Nutt. 
Low Woods. Greenbrier: near Fort Spring and Ron- 
ceverte. 
CUPULIFERZ. 
BETULA, L. 
B. lenta, L. Sweet Birch. Black Birch. WN Vira Ge 


Rich Woods. Common throughout the State. Grows 
very large in the mountains. One specimen near Cheat 
Bridge measure; 7 ft. 9 in. in diameter. 


B. lutea, Michx.f. Yellow Birch. 
Higher mountain woods. Grant: near Bayard. 
Tucker: near Hulings. Braxton: near Sutton. Randolph: 
near Pickens. 


B. populifolia, Marsh. White Birch. 
Poor soils. Gilmer: near Glenvyille—V. M. Ran- 
dolph: near Winchester. 


B. nigra, L. River Birch. -Red Birch. 
Along streams. Calhoun: along Little Kanawha 
River. Gilmer: near Glenville—V. M. Greenbrier: near 
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Fort Spring. Sumiers: near Greenbrier Stockyards; near 

. Hinton. Kanawha: near Handley. Fayette: near Nuttall- 
burg—L. W. N.; and common along streams throughout the 
central and southern counties. 


=: ALNUS, L. 


A. viridis, DC. Mountain Alder. 
Along mountain streams, rare. Greenbrier: Colum- 
bia Sulphur Springs. Fayette: near Nuttallburg—L. W. N. 
Pocahontas: at Traveler’s Repose. Randolph: along Cheat 
River. 


A. serrulata, Willd. Smooth Alder. : 
Low grounds and along rivers. Common, especially 
in the glade regions. 


CARPINUS, L. 


C. Caroliniana, Walt. Blue or Water Beech. 
Damp thickets andriver banks. Wirt: near Elizabeth. 
Monongalia: near Morgantown, plentiful. Gilmer: near 
Glenville—V. M. Fayette: near Nuttallburg—L. W. N. 
Summers: near Hinton. Marion: near Worthington. Jef- 
ferson: near Harper’s Ferry—M. & G. 


OSTRYA, Scop. 


~ 


O. Virginiana: Mill.), Willd. Lever Wood. Iron Wood. M. & G. 
Rich woods and along streams. Wirt: near Elizabeth. 
Randolph: on Point Mountain; at first Top of Cheat there 
is a forest of this wood where trees are found in quantity 
from 1-3 feet in diameter. Webster: on Buftalo Bull 
Mountain. Greenbrier: near White Sulphur Springs. Sum- 
mers: near Hinton. Marion: near Worthington. — Fayette: 

near Nuttallbure—L. W. N. ; 


CORYLUS, L. : 


C. Americana, Walt. Hazlenut. Vi Mice 
Thickets, frequent throughout the State. 


C. rostrata, Ait. Beaked Hazlenut. 
Mountainous regions. Upshur: summit on Staunton 
Pike. ~ Randolph: near Fords. 


QUERCUS, L. 


Q. alba, L. White Oak. L. W..N., V. M., M. & G& 
All soils, plentiful throughout the State. 
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Q. minor(Marsh.), Sarg. Post Oak. Tron Oak. (Q. stellata, Wang.) 
Dry sterile soils, common. 


Q. macrocarpa, Michx. Burr Oak. Mossy-cup Oak. 
Rich soils. Tyler: near Long Reach. 


Q. Prinus, L. Chestnut Oak. EL. WN. Me &iG 
Rocky woods. Frequent throughout the State. 


Q. Muhlenbergii, Engelm.' Yellow Oak. 
Rich, wooded valleys, especially in the mountains. 
Fayette: near Nuttallburg, rare—L. W.N. 


Q. rubra, L. Red Oak. LL. WeN., V.M., M. & G. 
Common throughout the State, in both rich and poor 
soils. 


Q. coccinea, Wang. 
Woodlands. Fayette: near Nuttallburg, apparently a 
second growth—L. W.N. 


Q. tinctoria, Bartr. Black Oak. 
Dry woodlands. In large tracts in the Alleghanies of 
Mineral, Grant and Tucker counties. Gilmer: near Glen- 
ville—V. M. Fayette: ‘near Nuttallburge—L. W.N. Mon- 
ongalia: near Ice’s Ferry. Summers: near Hinton. 


Q. palustris, DuRoi. 
Along streams. Monongalia: near Stumptown. 


Q. cuneata, Wang. Spanish Oak. Q. falcata, Michx. 
Dry sandy soils throughout the western counties. 
Q. nigra, L. Black Jack Oak. VME 
Common in dry or heavy clay soils throughout the 
center of the State. Hardy: near Moorefield. 


Q. ilicifolia, Wang. Holly-leaved Oak. ; 
Sandy soils. Hampshire: -near Romney. Hardy: 
near Moorefield. 


Q. imbricaria, Michx. Laurel Oak. 
Rich woods. Monongalia: near Morgantown and 
Laurel Point. Hardy: near Moorefield. 


CASTANEA, Gaertn. 
C. sativa, Mill., var. Americana(Michx. ),Sargent. toe 
é; iG, Pe N, 


Roeky woods and hills throughout the State. 
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C. pumila, Mill. Chinquapin. 
Dry hills. Fayette: near Nuttallburg, alt. 2000 ft., 


frequent—L. W. N. Wayne: near Ceredo and Compton’s 
Creek. Mercer: Beaver Spr., and Ingleside. 


FAGUS, L. 
F. ferruginea, Ait. Beech. fo. “Wee NV ME MS ee Ge 
General. 
SALICINE A. 
SALIX, L. 
S. nigra, Marsh. Black Willow. Te WES N vioeeG Ge 
Along streams, frequent or common. The principal 
willow of the State. 
Var. faleata, Torr. Seythe-leaved Black Willow. 
Along springy runs. Wirt: along Straight Creek. 
Lewis: along, Leading Creek. Fayette: near Nuttallburg— 


Le Wee. 


S. amygdaloides, And. 
Fayette: near Nuttalll 


PN: 


S. ALBA, vur. VITELLINA, Koch. White Willow. M. & G. 
Scattered along streams in many parts of the State. 


from protective or ornamental planting. 


S. BABYLONICA, Tourn. Weeping Willow. 
A frequent escape as in the last species. Monongalia: 
near Morgantown. Jefferson: near Flowing Spring and 
Milltown. E 


S. discolor, Muhl. Shining Willow. 
Ohio: on Boge’s Island—M. & G. 


S humilis, Marsh. Prairie Willow. 
_ Glady regions. Webster: near Upper Glade. Preston: 
near Terra Alta. 


S. Sericea, Marsh. Silky Willow. 
Along streams. Randolph: along Tygart’s Valley 
River. Greenbrier: near White Sulphur Springs. 


S. cordata, Muhl. Heart-leayed Willow. 
Along streams, frequent. Lewis: along Leading 
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Creek. Wood: near Parkersburg. Mason: near Point 
Pleasant. 


POPULUS, L. 


P. ALBA, L. White Poplar. Abele. V..M. 

A frequent escape from cultivation. In many places 
in the State, where the tree is planted for ornament, this 
species spreads widely from the root, thus often becoming a 
pest in lawns and along streets. 


P. tremuloides, Michx. Aspen. Trembling Poplar. M. & G. 

Wooded hillsides. Wirt: along Little Kanawha River. 

Calhoun: near Grantsville. Gilmer: near Glenville. Mon- 

ongalia: near Marion; along the Monongahela River. Sum- 
mers: near Riffe. Mason: near Point Pleasant: 


| 
| 


_P. grandidentata, Michx. Large-toothed Aspen. 
| Preston: near Cranberry Summit—M. & G. Ohio: 
near Wheeling—M. «& G. 


- P. balsamifera, L., var. CANDICANS(Ait.), Gray. Balm of Gil- 
ead, “M. & G. 
Plentiful at Montana, along the Monongahela river in 
Marion Co. Monongalia: the Flats near Morgantown. Gil- 
— ~— oer: near Glenville—V. M. Fayette: near Nuttallburg, 
sh a omg 


very likely introduced 


BP. monilifera, Ait. Cottonwood. 
Ohio: near Boge’s Run—M.& G. Mason: near Point 


Pleasant. 


Aiea Conrabr, Torr., mentioned in Botanical Gazette, Vol. 

, P. 136, as occuring near Hawk’s Nest, Fayette Co., is proven 
a Prof. James to be another species; and should therefore not 
yet be credited to this State. 


eal? 4 jaan 
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MONOCOTYLEDONE. 


HYDROCHARIDER. 
ELODEA, Michx. 


/ 

EK. Canadensis, Michx. Water-weed. : 
Slow streams in slack water. Fayette: near Kana-_ 

wha Falls—James. Putnam: near Buffalo. 


ORCHIDE. 


MALAXIS, Sw. (1788). 
(Microstylis, Nutt. 1818). 


M. unifolia(Raf.) M. ophioglossoides, (Nutt.) 
Rich woodlands. Greenbrier: near White Sulphur 
Springs—M. & G. Fayette: near Nuttallburg, rare—L.W.N. 


LEPTORCHIS, Thou. (1809). 
(Liparis, Rich. 1818). 


L. liliifolia(L.), Tway-blade. 
Rich woods. Monongalia: the Flats near Morgan- 
town. Gilmer: near Glenville—V. M., Prof. Brown. 


APLECTRUM, Nutt. 


A. spicatum(Walt.), B.S. P. Adam-and-Eve. (A. hiemale, Nutt.) 

Rich woods. Monongalia: rich woods near Morgan- 

town. Gilmer: near Glenville—V. M. Fayette: near Nut- 
tallburg—-L. W.N. 


CORALLORHIZA, R. Br. 


C. innata, R.Br. Coral Root. 
Deep, rich woods. Grant: near Bayard. Fayette: 
near Nuttallburg, alt. 2000 ft—L. W. N. Greenbrier: near 
White Sulphur Springs. 


C. odontorhiza, (Sw.), Nutt. 
Rich woods. Gilmer: near Glenviile—V. M. Fay- 
ette: near Nuttallburg, alt. 2000 ft.—L. W. N. : 


rC. Pinaltifiore, Nutt. ica: 
Woodlands. Fayette: near Nuttallbutg, alt. 2000 ft. 
—L.W.N. 


GYROSTACHYS, Pers. (1807.) 
(Spiranthes, Rich. 1818) 


G. cernua(L. ) Ladies Tresses. 
* Wet meadows. Fayette: near Nuttallburg, L. W.N. 
Monongalia; frequent throughout. 


G. gracilis(Bigel.) Twisted Stock. 

' Sandy woods and fields. Fay ette: near N uttallburg, 
in hard, grassy ground—L. W. N. Monongalia: near Mor- 
‘gantown. Frequent throughout the State. 


GOODYERA, R. Br. 


G. repens, R. Br. 

“ In deep evergeen forests. Grant: under Black Spruce 

- near Bayard. Fayette: in deep Laurel thickets, rare, near 
Nuttallbure—L. W. N. McDowell: near Elkhorn. 


2 pubescens(Willd.) Rattlesnake Plantain. M. & G. 

Rich woods. Monongalia: along Decker’s Creek and 

Tibb’s Run. Fayette: near Nuttallburg, rare—L. W. N 
Nicholas: near Beaver Mills. McDowell: near Welch. 


CALOPGON, R. Br. 


. tuberosus(L.), B. 8. P. C. pulchellus, R. Br. 
Hardy : near Moorefield—G. 


POGONTA, Juss. 


4 De Siaaoides (L.), Ker. 


Poesy places. Preston: near Cranberry Summit— 
M. &G 
ORCHIS, L. 


0. 0. spectabilis, L. Showy Orchis. 
2ich woods. Monongalia: near Morgantown. Gil- 
mer: near Glenyille—V. M., Prof. Brown. Fayette: near 
Nuttallburg, rare—L. W. N. McDowell: near Elkhorn. 


HABENARIA, Willd. 


. tridentata (Willd.), Hook. Rein Orchis. 
Wet places. Webster: in Long Glade, Fayette: 
near Nuttallburg—bL. W. N. 


Ws “ie 4 be eS s he Said ie ne bis wise a Sy ie g af 
= pate . e ah tee - eae ‘ 
oie ae eee 
® he « ‘4 { 5 a Fe, 
me H. flava(L.), Gray. | A. Obaceis: oe 


Wet places. Webster: in Long Glade. 


H. orbviculata(Pursh), Torr. ° =f 

Rich woods. Randolph: near summit Rich Mountain, 

Se H. ciliaris(L.), R.Br. Yellow Fringed Orchis. 
Wet sandy bogs. Webster: Welch and Long Glades. — 
Preston: near Terra Alta. Fayette: near Nuttallburg, alt. 
2000 ft., rare—L. W.'N. Hardy: near Moorefield—G. 


H. lacera(Michx.), R.Br. Ragged Fringed Orchis. Fe 
Bogs and moist thickets. Wood: near Loekhart’s | 
a -..Run, Preston: Cranberry Summit—M. & G. 


H. psycodes(L.), Gray. Pink Fringed Orchis. 
Wet plac es. Randolph: on Rich Mountain. Grant: 

near ‘Bayard. Preston: near Terra Alta. Wayne: near > 
Central City. = 


CYPRIPEDIUM, L. - 


C. parvifiorum, Salish. Small Lady’s Shpper. 
Rich woods. Monongalia: near Morgantown. Mar- — 

ion: near Opekiska and Fairmont. Gee near Glenville . 

—V.M.; Prof.Brown. Mineral: nearKeyser—W. Hardy: — 

- near Moorefield— G. oe 


(of pubescens, Willd. Large Lady’s Slipper. oe 
Low woods. Same stations as the last. Fayette: 
near Nuttallburg—L. W. N. me 


A C. acaule, Ait. Moccasin Flower. 
Dry or moist woods. Monongalia: near Cheat View, : 

plentiful. Preston: near Reedsville. Gilmer: near Glen. — 

ville—Prof. Brown. Fayette. near Nuttallburg, alt. 2000 ft., — 

in laurel thickets—L. W.N. Marion: along the F. M. & | 

P.R. R. Mineral: near Keyser—W. Kanawha: near Coal- = 
burg—James. Hardy: near Mooretield—G. | 


HAMODORACESA. 
ALETRIS, L. 
A. farinosa, L. Star Grass. Colic Root. 


Sandy moist soils. Webster: in Upper Glade. Fay-_ 2 
ette: near Nuttallburg—L. W. N. . 


Le. si 1 
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. IRIS, L. 5 
pt is Weedtaglon. L. Blue Flag. : 
Ditches and wet lands. Preston: near Terra Alta and 


Reedsyille. 


i verna, L. Dwart Iris. 
Hardy: near Moorefield—G. 


IL. cristata, Ait. Dwarf Crested Iris. 
Rich woods. Monongaha: near Morgantown, plenti- 


Gilmer: near Glenville—V.M., Prof. Brown. Fayette: 


ful. 
Marion: along the Mononga- 


near Nuttallbure—L. W. N. 
hela River, plentiful. 


SISYRINCHIUM, L. 


S. angustifolium, Mill. Blue-eyed Grass. 8S. Bermudianwm, 
Gray, not. Li, Mod Gy 
Moist grassy places. Fayette: near Kanawha Falls— 

James; near Nuttallbure—L. W. N. Gilmer: near Glen- 
ville—V.M. Monongalia: near Morgantown, and elsewhere 


common. 


S. anceps, Cav. 
Favette: near Nuttallburg—L. W.N, 


Grassy places. 


AMARYLLIDE &. 
HYPO s; 1. 


H. erecta, L. Star-Grass. Yellow-eyed Grass. 

Open places. Fayette: near Nuttallburg, common— 

L. W.N. Lewis: Up Stone Coal Creek. Monongalia: along 

Cheat River near Camp Eden, plentiful. Hardy: near 
Moorefield—G. Mercer: near Bluefield. 


DIOSCOREACESR. 


DIOSCORHEHA, L. 


D. villosa, L. Wild Yam-root.  Colic-root. M & G. 
Thickets and rich woods. Randolph: on Point 
Mountain, alt. 3450 ft. Gilmer: near Glenville—V. M. 
Favette: near Nuttallburg. Pistillate plants rare—L. W.N. 
Grant and Tucker plentiful in the mountain woods. Mon- 
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ongalia: plentiful. Greenbrier: near White Sulphur 
Springs. Summers: near Hinton. Hardy: near Moorefield. 
McDowell: near Elkhorn. Mercer: Bluestone—J. C. 
LILIACE At. 
SMILAX, L. 
S. herbacea, L. Carrion Flower. M. & G: 
Thickets. Monongalia: plentiful at the Flats. Fay- 


ette: near Nuttallburg, rare—L.-W. N. 


S. rotundifolia, L. Greenbrier. Le WN. V~ MoM ae 
Thickets, too common throughout the State. 


S. glauca, Walt. 


Dry thickets. Kanawha: near Charleston—Barnes. — 


Fayette: near Nuttallburg--L. W. N. Monongolia: along 
Cheat River near Ice’s Ferry. ; 


S. Pseudo-China, L. 


Dry soils. Monongalia: plentiful on the Flats; near — 


Morgantown. : 


S. hispida, Muhl.  Bristly Sarsaparilla. 
Rich soil. Marion: near Fairmont. 


ASPARAGUS, L. 


A. OFFICINALIS, L. Asparagus. M. & G: 


Woods and opens: a frequent escape. Jefferson: near _ 


Shenandoah Junction, plentiful. Monongalia: plentiful 
along Cheat River, near Ice’s Ferry, and at Stewartown. 


Mason: near Point Pheasant. Berkeley: near Martinsburg. 


Hardy: near Moorefield. 
POLYGONATUM, Adans. 


P. biflorum(Walt.), Ell. Small Solomon’s Seal. Gay Lis Wea 
¢ M.&G. 


‘ 


} 


Rich woods and wooded banks. | Frequent generally. ~ 


P. commutatum(Schult.), Dietr. Solomon’s Seal. (P. gigantewm, © 


| Dietr.) 
Edges of meadows. Nicholas: near Beaver Mills.” 


Gilmer: near Glenville—V. M. Monongalia: the Flats near. 


Morgantown, Fayette: near Nuttallburg—L. W. N. 


» 
% 
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STREPTOPUS, Michx. 


_S. roseus, Michx. Twisted Stalk. 
» Cold, damp woods. Upshur: along Sand Run. Pres- 
ton: near Terra Alta. Tucker: near Blackwater Falls. 
Grant: near Bayard. Randolph: western slopes of Cheat 
Mountains. 


DISPORUM, Salish. 


D. lanuginosum, Beuth. & Hook. (Prosartes lanuginosa, Don.) 

Rich woods. Monongalia: near Morgantown. — Pres- 

ton: near Terra Alta. Mineral: near Keyser-—W. Fayette: 

near Nuttallbure—L. W.N. Grant: near Bayard. » Mercer: 
Bluestone Je. 


UNIFOLIUM, Adans. (1763) 
(Smilacina, Desf. 1798.) 
U. racemosum(l..), Britt. False Solomon’s Seal. L.W.N., V.M., 
M. & G. 
’ Rich woods. -Common throughout the State. 


U. Canadense(Dest.), Greene. Wild Lily-of-the-Valley (S. bifolia, 
var. Canadensis, Gray). M. & G. 
Low, rich woods. Common throughout the northern 

and eastern counties. 


MATANTHEMUM, Wigg. 


M. Canadense, Desf. M. &.G. 
Rich woods. Fayette: near Nuttallburg--L. W. N. 
Monongalia: along Decker’s Creek. 


HEMEROCALLIS, L. 


H. FULVA, L. Day-lily. “Eve’s Thread”. 

Roadsides and fields. A frequent escape from cultiva- 
tion. Monongalia: near Morgantown and Cassville. Hamp- 
shire: near Bloomery where “it has become widely scattered 
-by ploughing.” 


ALLIUM, L. 


A. VINEALE. L. Field Garlic. 

Cultivated fields. Jefferson: a vile and abundant 
weed in wheat fields. Monongalia: along the Monongahela 
below Morgantown. 

Reported as a weed from: Berkeley: near Oakton, 
Martinsburg and Hedgesville. Barbour: near Belington, 
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Braxton: near Lloydsville. Cabell: near Union Ridge. 
Doddridge: near Smithton. Grant: near Medley. Green- 
brier: near Trout Valley. and White Sulphur Springs- 
Hampshire: near Slanesville, Three Churches, Capon Bridge, 
Bloomery, Dillon’s Run, Higginsyille and Springfield. Har- 
rison: near Good Hope and Bridgeport. Hardy: near 
Wardensville and Moorefield. Jefferson: near “Summit 
Point, Mohler’s, Leetown, Charlestown, Ripon, Middleway 
and Kabletown. Jackson: near Sandy. Kanawha: hear 
Blandon. Lineoln: near Hamlin. Mercer: near Princeton, 
and Coneord Church. Marion: near Barracksville and 
Grays Flat.’ Monongalia: near Morgantown. Ohio: near 
West Liberty. Preston: near. Terra. ‘Alta, Reedsville, 
Amblersburg and Independence, Ritchie: near Ritchie C. 
H. Roane: near\Walnut Grove. Summers: Talcott. - Tay- 
lor: near Knottsville, Thornton and Grafton. Upshur: near, 
Kanawha Head. Wayne: near Adkin’s, Mills. . Wetzell: 
near Hnhdicott and Blake. Wirt: near Reedy Ripple. Woo: 
near Waverly, Blennerhassctt and Rockport. 


A. tricoccum, Ait.-.Wild:Leek. “Ramps.” NEG 

vich mountain woods. + Grant: near Bayard, abund- 

ant. Tucker: abundant along Blackwater Fork of Cheat. 
Greenbrier: near White Sulphur Springs. 


A. cernuum, Roth. Wild Onion. 
Greenbrier: near White Sulphur Springs. Fayette: 
near Nuttallbure—L. W.N. Ohio: near Wheeling—M.. &- 
G. Summers: near Hinton. Monongalia: near Camp 
Eden, and banks of Deckers Creek, 


A. Canadensge, Kalm. Wild Gatlic. 
Ohio: near Whecling—M. & G. Fayette: near Loup 
Creek— James. 


CAMASSIA, Lindl. 


C. Fraseri, Torr. Wild Hyacinth. 
Rich ground. Ohio: near Wheeling4M. & G. Gil 
mer: near Glenville—V. M. 


MUSCARI, Mill. 
M. BOTRYOIDES(L..), Mill. Grape Hyacinth. 
Escaped from gardens. Mononealia: near Uffineton, 
(rilmer: near Glenyille-—V. M. 4 


ORINTHOGALUM, L. 


O. UMBELLATUM, L. Star of Bethlehem. M. & G. 
Escaped from gardens. Monongalia: abundant and 


x 


J 1 
~ 
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persistent on the line of the F., M. & P. R.R. from Morgan- 
town to Coburn’s Creek. Gilmer: near Glenville—V. M. 
; : , 


LILIUM, L. 


L. Philadelphicum, L. Wild Red Lily. “Glade Lily.” “V. M., 

M. & G. 

Dry or damp grounds. Monongalia: in Clinton Dis- 

trict—M. HT. Brown; near Stewartown, and Ice’s Ferry. 

Marion; along the F., M: & P. R. R. Gilmer: near Glen- 

ville—V. M. Webster: in the glades, where it is called 

“Glade Lily.” Hardy’: near Moorefield—G. Fayette: near 
Nuttallburg—L. W, N. 


L. superbum, L. Turk’s-cap Lilly. Mentor: 

Rich, low grounds. Randolph: summit Point Moun- 

tain, alt. 3700 ft. Monongalia: near Morgantown and Stew- 
artown. Hardy: near Moorectield—G. 


L. Canadense, L. Wild Yellow Lily. MN coe 
Moist meadows. Calhoun: along Laurel Run. Gil- 
mer: near Glenville—V. M. Randolph: summit Point 


Mountain, alt. 2125 ft. Monongalia: near Ice’s Ferry. 


L. TIGRINUM, Ker. Tiger Lily. MM. &.G. 
Established from gardens! Jefferson, Berkeley, Mor- 


gan, Hampshire and Mineral: along the B. & O. R. Ri Cal- 
houn: near Brookville. Monongalia: near Morgantown. 


ERYTHRONIUM, L.° 


E. Americanum, Ker. Yellow Adder’s Tongue. Dog’s Tooth 
Violet. M. & G. 
Rich open woods along streams. Monongaha and 
Marion: along the Monongahela River. Gilmer: near Glen- 
ville—V. M., Prot. Brown. Fayette: near Nuttallburg— L. 
W.N. Frequent or common throughout the State. Hardy: 
near Moorefield—G, 


CHAM ZALIRIUM, Willd. 


C. luteum(L.), Gray. Blazing Star... Deyil’s-bit. 
Glades. Preston: near’ Terra Alta and Kingwood. 
Webster: in Welsh, Long and Collett’s Glades. Gilmer: 
near Glenville—V. M. Fayette: near Nuttallbure—L. W.N. 


UVULARIA, L. 


U. perfoliata, L. Bellwort. 


Rich woods. Marion and Monongalia: along the 
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Monongahela river. Gilmer: near Glenyille—V. M., Prof. 
Brown. Fayette: near Nuttallburg—bL. W. N. 


U. sessilifolia, L. Oakesia sessilifolia (.), Wats. 
Low rich woods. Gilmer: near Glenville—V. M. 
Fayette: near Nuttallburg—L. W. N. Mercer: near Beaver 

Spr. 


CLINTONTIA, Raf. 


ae 5 . 
C. borealis( Ait.), Raf. Clinton’s Lily. _ 
Cold damp woeds. Grant: near Bayard. Preston: 
in Laurel hills. Tucker: near Davis. 


C. umbellata, Torr. M. &Gs 

Rich woods. Randolph: on Rich Mountains. Grant: 

near Bayard Tucker: in Land of Canaan. Gilmer: near 

Glenville—Prof. Brown, V. M.  Monongalia: near Morgan- 

town. Kanawha: near Coalburge—James. Fayette: near 

Nuttallbure—L. W. N. Hardy: near Moorefield—G. Mce- 
Dowell: near Elkhorn. Mercer: Bluestone Je.. 


MEDEOLA, L. 


M. Virginica, L ~ Indian Cucumber. M. & G. 
Rich, damp woods. Upshur: along Sand Run. Grant 

and Tucker: in the mountain woods, plentiful. Gilmer: 

near Glenville—V. M. Monongalia: -near Morgantown. 
Kanawha: near Coalburg—James. Fayette: near Nuttall- 
burg—L. W. N., and elsewhere, frequent. McDowell: near 


Elkhorn. 
TRILLIUM, L. 
r 
T. sessile, L. Sexsile-flowered Purple Trillium. M. i Ge 


Moist woods. Monongalia and Marion: abundant 
along the Monongahela river. Gilmer: near Glenyille—Prof. 
Brown. 


T. erectum, L. Purple Trillium. L. W. N., Ve. M., Mo& G. 
— Rich woods. Throughout the northern and eastern 
portions of the State. McDowell: near Elkhorn. 


Var. album, Pursh. 
Monongalia: near Morgantown. Gilmer: near Glen- 
as r Seer i 
ville—V. M., Prof. Brown. Taylor: near Valley Falls—_N. 
5. Hayes. x 
(See remarks under next form.) 
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Var. declinatum. 
Gilmer néar Glenville—V. M. Madon: neat Point 
Pleasant. Jackson: near Ravenswood. 


a 
4 (Nore:—This form appears to be sufficiently different 
§ from T. arscunans, and T. cernum. to retain it: otherwise I 
r could not list the specimens gathered.) 
G 
T. grandifiorum, Salish. White Trillium. M. & G. 
| : Rich woods. Abundant throughout the northern 
counties. Gilmer :near Glenville—V. M., Prof. Brown. Fay- ; 

: ette: near > 2 W.N. MeDowell: near Elkhorn. 
4 “ 

T. cernuum, lL. Wake Robin. 
Moist woods. Gilmer: near Glenville—V. M. Fay- 
} ette: near Nuttallburg—L. W.N. ; 


T. nivale, Riddell. Dwarf White Trillium. 
In moss of wet rocks. Monongalia: along Quarry 
Run. Grant: along Buffalo Creek. Randolph: along runs 
feeding Shaver’s Fork of Cheat. Tucker: along ‘Beaver 
Creek, and Blackwater Fork of Cheat. 


T. erythrocarpum, Michx. Painted Trillium. 
Cold deep ravines along runs. Grant: near Bayard. 
Randolph: Cheat River: Tucker: along Black Water Fork. 
Fayette: near Nuttallburg, alt. 2000 ft.; rare—L. W. N. 
McDowell: near Eikhorn. Taylor: near Valley Falls—N. 
S. Hayes. Mercer: Bluestone Je. 


MELANTHIUM. Ll. 


M. Virginicum, Bunch-flower. 
Glades. Preston: near Terra Alta and in Morgan’s 
Glade. Monongalia: glades near Booth’s Creek. Webster: 
Second Glade. Nicholas: Collett’s Glade. 


M. parviflorum(Michx.), Watson. 
Greenbrier: near White Sulphur Springs—M. & G, 


VERATRUM, L. 


V. viride, Ait. American White Hellebore. M. & G. 
\ Rich wet spots in deep mountain woods. Randolph 
on Point Mountain. Webster: Buffalo Bull Mountain. Garant 
and Tucker: common along streams. 


CHROSPERMA, Ral. (1825) 


(Amianthium, Gray 1837) 
C. musceetoxicum(Walt.) Fly Foison. 


Low rich grounds. , Monongalia: Ice’s Ferry. Pres- 
ton: near Terra Alta. 


COMMELINACE &A. 


TRADESCANTIA, L. 


T. Virginica, L. Spiderwort. . 

Rich grounds. Kanawha: near Charleston—Barnes. 

Gilmer: near Glenville—V. M. Fayette: near Nuttallburg 

—L.W.N. Wirt. along Straight Creek and near Burning 
Springs. Hardy: near Moorefield—-G. 


T. pilosa, Lehm. Hairy Spiderwort. 
On boulders. © Wirt: abundant beyond Burning 
Springs, and along Straight Creek. 


COMMELINA, L. 


C. Virginica, L. Day Flower. 


Damp opens. Fayette: near Nuttallburg, rare—L. WN. 
JUNCACESA. 
JUNCUS, L. 
J. effusus, L. Soft Rush. M. & Gi 
Marshy ground. Kanawha: near Charleston—James. 


Fayette: near Nuttallburg—L. W.N. Common throughout. 


J. setaceus, Rostk. a 
Fayette: near Loup Creek(?)—James. 


J. marginatus, Rostk. 


Moist sandy soils. Kanawha: near Charleston— 
James. Common throughout. 


Var. paucicapitatus, Hnelm. 
Fayette: near Nuttallbure—L. W. N. 


J. tenuis, Willd. “Poverty Grass.” AR eras. 


State. 


\ 


Roadsidés and ditches. Abundant throughout the 
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J. acuminatus, Miclhx. Ls WANs Me & G 
Damp places. Monongalia and Marion: on the Mon- 
ongahela River, Webster; in Welch and Longe Glades. 


Fayette: near Nuttallbure. 


J. nodosus, I.. 
Fayette: near Nuttallbure—hL: W.N.. ’ 


J. Canadensis, J. Gay. 
Monongalia: near Little Falls. Fayette: near Nut- 
taliburo-—L. WON. ; 


LUZULA, DC. 


L.. vernalis(L.), DC. 
Ohio: on Thomas's Hill near Wheeling—M. «& G. 
Fayette: near Nuttallbure—L. W.N. 


L. campestris(L.). DC. 
Ohio: near Benwood—M. & G. Tyler: near Long 
Reach. Fayette: near Nuttallburg-—L. W.N. Monongalia: 
neat Morgantown. A 


TYPHACEZ. 
TPT A, Te: 
Ty avitoliay li. Cat Tails. 
Ditches and swampy spots. Gilmer: near Glenville 
'—V.M. Preston: near Terra Alta. Morgan: near Han- 
cock. Monongalia: near the Dille farm. 
SPARGANIUM, L. 
S.eurycarpum, Knegelm.  Bur-reed. 
Borders of streams and still waters. Webster: in 
Welch Glade. Greenbrier: near Whate Sulphur Springs. 
AROIDE A. 
ARISAAMA, Mart. 
A. triphyllum(L.)} Torr. Jack-in-the-Pulpit!. V.M., L. W.N., 
Mi ée'G: 


Rich, damp woods. Conon throughout the State. 


A. Dracontium(1..), Schott. Green Dragon. 
Low grounds. Gilmer: near Glenville—V. M. 


456 
SPATHYEMA, Raf. (1808.) 


(Symplocarpus, Salish. 1512.) 


—§. foetida(L.), Raf. Skunk Cabbage. 

Boggy meadows. Preston: near Terra Alta. Monon- 

galia: on the Dille farm. 
Reported from: Brooke: near Wellburg and Fowlers. 
Berkeley: near Martinsburg and Hedgesville. Barbour: 
near Belington. Cabell: near Milton. Grant: near Medley, 
Greenland, Mount Storm, Maysville and Petersburg. Green- 
brier: near Trout Valley and Fort Spring. Hampshire: 
- near Slanesville and Capon Bridge. Harrison: near. Lost 
Creek, Bridgeport and Good Hope. Hardy: near Wardens- 
ville and Old Fields. Hancock: near Fairview and New 
Cumberland. Jefferson: near Kabletown and Summit Point. 
Jackson: near Odaville. Lewis: near Walkersville. Mer- 
cer: near New Bramwell and Princeton.. Mason: near Mag- 
gie. Mineral: near Blaine... Marion: near Gray’s Flats. 
Marshall: near St. Joseph and Glen Easton. Ohis: near West 
Liberty. Pocahontas: near Lobelia. Pleasants: near Schultz. 


Preston: near Terra Alta, Masontown, Eglon and Amblers-. 


burg. Randolph: near Lee Bell, Kerens and Cricard. Roane : 
near Clio. Summers: near Talcott and Clayton. Taylor: 
near Knottsville. Upshur: near Kanawha Haad and Hem- 
lock. Wayne: near Adkin’s Mills. Wetzel: near Littleton, 
Pine Grove and Blake. Wirt: near Burning Spring, Evelyn 


, and Reedy Ripple. Wood: near Rockport. Webster: near 
Replete. 
ACORUS, L, 
A.Calamus L. Calamus. Sweet-flag. Nove Ge 


Swampy places. Lewis: along Stone Coal Creek. 
Randolph: near Valley Bend, Cricard, and on Point Moun- 
* tain, alt. 8050 ft. Gilmer: near Glenville—V. M.  Berke- 
Jey: near Martinsburg, 


LEMNACESR. 


LEMNA, L. 


L:; minor, I... Dueck-weed. 
stagnant waters. Putnam: near Buffalo. 


ALISMACESR. 
ALISMA, L. 


A, Plantago,|1.. Water Plantain. Mi a G, 
Wet ditches. Monongaha: near Ice’s Ferry. Sum- 


; 
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mers: near Hinton., ~ Greenbrier: near White Sulphur 
Springs. 


SAGITTARIA, L. 


S. sagitteefolia, 1... formu hastata(Pursh) Britt. Arrow-head, 
M. & G. 
In water or very wet places. Randolph: near Bev- 
erly. Summers: near Hinton. Greenbrier; near White 
Sulphur Springs. Wood: near Parkersburg. Marion: near 
Clements. Fayette: ‘near Nuttallburg—L. W. N. Berkeley: 

near Martinsbure. 


ee : - x . 
forma angustifolia( Engel. ), Britt. 7 
Wet places. Putnam: near Bufialo. Mason: near 
Point Pleasant. | 


S. graminea, Michx. 
Summers: shores of New River near Hinton. 


NAIADACE &. 
POTAMOGHETON, L. ‘ 
P. fluitans, Roth. Pond Weed. (P. lonchites, Tuck.) 


In rivers and streams. Randolph: near Tygart’s Val- 
lev River, near Huttonsville. Summers: New River: near 
Hinton : 


CYPERACES. 
CYPERUS, L. 


C. flavescens. L. Galingale. 

Low grounds. Monongalia and, Marion: along the 
Monongahela River. Mason: near Point Pleasant. Fay- 
ette: near Nuttallburg—L. W. N. ape 

C. diandrus, Torr. 
Fayette: near Nuttallburg—bL. W. N. 


C. esculentus, L. Edible Galingale. 
Preston: near Rowlesburg—M. «& G. 


C. strigosus, L. Lank Galingale. 
Low grounds. Jackson: near Sandyville. Mononga- 
lia: near Morgantown. Fayette: near Nuttallburg—L. W.N, 


C. refractus, Engelm. re 
Fayette: near Hawk’s Nest—Porter. 
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C. Lancastriensis, Porter, 
Summers: shores of New River, near Hinton. 


KYLLINGA, Rott. 


K. pumila, Michx. 


Fayette: near Nuttallburg—L. W.N. 


DULICHIUM, Pers. 


D. spathaceum(L.), Pers. 
Along streams. Randolph: Tygart’s Valley River 
near Huttonsville. Fayette: near Nuttallburg—L. W. N. 


ELEOCHARIS, R. Br. 


E. tuberculosa(Michx.), R. & 8. 
Sands of New River. Fayette: near Nuttallburg—tl. 
Wrens 


E. ovata(Roth.), R. & 5. M. &.G: 

Muddy places. Upshur: near Buckhannon. Ran- 

dolph:- Tygart’s Valley River. Fayette: near Kanawha 
Falls—James; near Nuttalbure-—L. W.N. 


E. palustris(L.), R. & &. 
Ohio: near Wheeling--M. & G. Fayette—near Nut- 
talibure—le W. N: 


Var. glaucescens( Willd. ), Gray. 
Jefferson: near Harper’s Ferry—M. & G 


E. tenuis(Willd.), Schult. “Kill Cow.” “Poverty Grass.” M. & 
5 da We Ne 
Damp places, abundant every where. 
Note.—The abovesnames are applied along Tyegart’s 
Valley River, where in places this species grows so abundant 
as to take whole fields, and as cattle will not thrive upon it, 
these names suggested themselves. 


E. acicularis(lL.), R. & S. 
Jefferson: near Harper’s Ferry—-M. & G. 


FIMBRISTYLIS, Vahl. 


F. autumnalis(L.), Roem. & Schult. 
Fayette: near Nuttallbure—L. W) N. 
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SCIRPUS, L. 


S. pungens, Vahl. 
Jefferson : near Harper's Ferry—M. «& G. 


S. lacustris, L. 
Glady places. Fayette: near Nuttallburge—L. W. N. 


S. sylvaticus, L. 
Glady places. Fayette: near Nuttallburg—-L. W.N. 


S. atrovirens, Mubl. MM. & G. 
Bogey places. Monongalia: along the: Monongahela 
River. Fayette: near Nuttallburge—L. W.N. 


S. polyphyllus, Vahl. Ls We NS 
Randolph: along Tygart’s Valley River. Fayette: 
near Nuttallbure. 


ERIOPHORUM, L. 


E. lineatum( Michx.), Benth. & Hook. Cotton Grass. 
Low grounds. Monongalia: along Falling Run, above 
the campus. 


E. cyperinum, 1. Wool Grass. L., Wa., 
Wet meadow lands. Monongalia, frequent. Upshur: 
near Buckbannon. Webster: in Long Glade. Kanawha: 

up 8-Mile Creek. 


E. Virginicum, I.. L. Wel: 
Damp places. Fayette: near Nuttallburg. Preston: 
near Cranberry Summit—M. & G,. 


RYNCHOSPORA, Vahl. 


R. glomerata(L.), Vahl.  Beak-rush. L. WN. 
Low grounds. Webster: Upper Glade. Monongalia: 
near Morgantown. Fayette: near Nuttallburg. 


GAREX, 1. 


All the species oftthis genus have passed through the 
hands of Prof. Bailey, who kindly identified them for this 
Flora. . 


C. folliculata, L. 


Fi Margins of streams. Tucker: near Falls of. Black- 
water. 
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C. intumescens, Rudge. 
Wet places. Fayette: near Nuttallburg. Tucker: 
near Falls of Blackwater. Preston: near Terra Alta. 


C. Grayii, Carey. (Gray’s Sedge. 
Meadows and copses. Upshur: near Beech Fork. 


C. lupulina, Muhl. Hop Sedge. 

Wet places. Upshur: near Laurentz. 

C. lurida, Wahl. Pale Sedge. (©. tentacula, Muh.) 
Swampy spots. Monongalia: along Falling Run. 
Wood: near Lockhart’s Run. Fayette: near Nuttallburg— 
Le WYN. 


Var. gracilis, Bailey. Slender, Pale Sedge. 
On mossy boulders. Webster: along Buffalo Bull 
Mountain, alt. 2575 feet. Tucker: near Falls of Blackwater. 


C. stenolepis, Torr. 
Damp meadows. Monongalia: along Falling Run. 
Fayette: near-Nuttallburg—L. W. N. ‘ | 
C. squarrosa, Dewey. 
River banks. Monongalia: mouth of Falling Run, 
Fayette: near Nuttallburg—L. W.N. ' 1 


C. stricta, Lam. ’ 
Sphagnum Swamp. Fayette: near Nuttallburg—tL. 
Mr Ne ; i 


C. torta, Boott. 
Cold damp places. Fayette : near Nuttallbure—L.W.N. 


C. prasina, Wahl. | 
Fayette: bed of Keeney’s Creek, near Nuttallburg—h. 
WN: ? 


C. crinita, Lam. L.. W.N., M. & Ge 
Damp swales. General throughout the State even ine 
the higher mountains. 


C. cRINITA x C. pRAsINA ? Bailey. 
Fayette: along a run in Sugar Camp Hollow—L.W.N, 


C. virescens, Muh. 
Banks and copses. Wood: near Lockhart’s Run. 


Var. costata, Dewey. 
Banks. Fayette: near Nuttallbure—L. W. N 


a 
c 


[ 
- 
4 
¥ 
n 


AGL» 


oO, triceps, Michx., rar. hirsuta, Bailey. 


Dry pastures. Wood: near Kanawha Station. Fay- 
ette: woodland border of sw amp near Nuttallburg—L. W. N, 


. debilis, Michx., ra. Rudgei, Bailey. 


On mossy boulders. Randolph: summit of Rich 
Mountain, alt. 2850 feet; undrained meadows of Tygart’s 
Valley River; Point Mountain, on perfectly dry rock, alt. 
3650 ft. 

A very common sedge in the mountains on mossy 
boulders and along runs. Beautiful growths occur all along 
the Blackwater Fork of Cheat. Fayette: near Nuttallburg— 
L. W.N. 


C. venusta, Dewey, rvr. minor, Boeckl. 


Fayette: near Masterton’s swamp, Nuttallburg—lh. 
WooN 


C. gracillima, Schw. 


Low grounds. Tucker: near Falls of Blackwater.’ 
Fayette: near Nuttallburg—L. W.N. 


} (Cz grisea, Wahl., rar. angustifolia, Boott. 


Fayette: on Hinks near Nuttallbure—L. W. N: 


C. glaucodea, Tuck. 


Meadows: Fayette near Nuttallbure—L. W. N. ¢: 


'C. laxiflora, Lam. 


Var. 


Ohio: on Thomas Hill near Wheeling. 


latifolia, Boott. 


Deep woods. Monongalia: banks of Day Creek. 
Wirt: banks of Straight Creek. Fayette: near Nuttallburg 
—L. W.N. : 


Var. patulifolia, Carey. 


Fayette: shady bank, near Nuttallburg—-L. W. N. 


C. digitalis, Willd. 


In deep woods. Grant: near Bayard. Fayette: near 
Nuttallburg—i. W.N 


C. laxiculmis, Schw. 


Glady places. Fayette: near Nuttallburg—L. W. N 


C. plantaginea, Lam. 


Rich wood. Fayette: near Nuttallburg--L. W. N. 
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C. varia, rr. colorata, Bailey. 


Fayette: near Nuttallburg—L. W.N. 


C. Pennsylvanica, Lam. 


Ohio: near Wheeling--M. «& G. 


C. communis, Bailey. 


Fayette: dry soil under cliffs, near Nuttallburg—t. 
Wen, 


C. Jamesii, Schwein. 


Fayette: open woods near Nuttallburg—L. W. N. 


C. polytrichoides, Muh. 


Fayette: sphagnum swamp near Nuttallburg—lh. 


WN, : 


C. Fraseri, And. Frazer’s Sedee. 


The following remarks of Prof. T. C. Porter render it 
evident that this rare and odd sedge came originally from 
Randolph or Barbour county, each of which hes between the 
headwaters of the two Kanawhas: 

“Muhlenberg, in his Deseriptio uberior Graminum, ete., p. 
265, under C. lagopus ?, which is C. Fraseri, Andrews, adds 
these words, ‘Habitat in Tyger-Valley, Pennsylvaniac, wide 
siccam habeo cb vivam? Win, the German gardner who col- 
lected in Pennsylvania, brought it home, and his label reads 
thus: ‘Deigher’ Walli in der Wilternus? Dr Gray has 
shrewdly conjectured that by ‘Deigher Wall, or Tygert Val- 
ley, is meant Tygart’s V alley, which lies further south in 
Virginia.” Ina foot-note, Prof. Porter adds “a box contain- 
ing ‘the Carices of Muhlenbe r¢ has just been discovered (1877) 
in the herbarium of the Academy, Philadelphia, and the label 
attached to the specimens: of Kin’s collection places Tyger 
Valley ‘prope amnem Kenahway.’ ” 

As the two Kanawhas lie entirely ae the State of 
West Virginia, there seems to be little doubt as to the pro- 
priety of including this species in this Flora. 

Since writing the above Mr. Nuttall has found a plen- 
tiful station for this species near Nuttallbure in the Great 
Kanawha region. 


C. stipata, Muhl. : % 


Ohio: near Wheéling—M. & G. Fayette: near Nut- 
tallburg—L. W. N. Mercer: near Bluefield. 


C. vulpinoidea, Michx. 


Monongalia: along Falling Run. Wirt: near Burn- 
ing Spring, Fayette: near Nuttallburg—L. W. N. 
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~~. resea, Schk. 
| Fayette: R.R. bank near Nuttallbure—L. W.N, 


Var. radiata, Dewey. 
Open places.  Monongalia: near Round Bottoms. 
Wirt: along Straight Creek. Randolph: on Point Mountain, 
alt. 3450 feet; alsoon a dry rock, alt. 3650 ft. Favette: 
cliffs, rocks and banks, near Nuttallburg—L. W.N. ” 


Var. retroflexa, Torr. 


Fayette: Swampy place near Nutt W. N. 
C. Sara odes, Muhl. 
Fayette: Wet open banks ne eine 


. ©. Muhlenbergii, Schk., car. ——— . 
An intermediate between the type and variety enervis, 
fide Bailey. Randolph: on an undrained meadow along 
Tygart’s Valley River, near Cricard. 


Var. enervis, Boott. 
Opens. Lewis: along Leading Creek. 


_C. cephalophora, Muh. 


Fayette: banks near Nuttallbure—L. W. N. 


C. canescens, L., va. vulgaris, Bailey. 
: On a dry conglomerate rock. Randolph: summit of 
Rich Mountain, alt. 2850 feet. 


C. tribuloides, Wahl. 
In a springy rill. Wood: near Kanawha Station. 


Var. turbata, Bailey. 
Fayette: low copse near Nuttallbure—L. W. N. 


C. scoparia, Schk. . 
Open swales. Monongaha: along Falling Run. 


Fayette: banks of river and in sphagnum bog near Nuttall- 
burg—L. W. N.; dry glade, Alderson Farm—bL. W. N. 


mc. straminea, Wild. 


Dry soils. Fayette: near Nutt Hee Wee 


GRAMINEA. 


All doubtful forms have been kindly identified by Dr. 
Geo. Vasey. 
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SPARTINA, Schreb. 


S. cynosuroides, Willd. Fresh-water Cord-grass. 
Ohio: on Bogg’s Island—M. & G. Fayette: near 
Nuttallbure—L. W. N. 


4 


PASPALUM, LU. 


P. setaceum, Michx. 
Sandy soils. Monongalia: at the end of the Hog 
Back, Decker’s Creek near Morgantown. 


Var. ciliatifolium(Michx.) 
Fayette: near Nuttallburg—L. W. N. 


P. leeve, Michx. 
Fayette: near Nuttallbure 


dos WN 


PANICUM, L. 


P. SANGUINALE, L. Crab, or Crow-foot Gress. L. W.N. 
Cultivated and waste grounds. Common throughout 
the State. 


forma depauperata, Vasey. 
Dry sterile fields. Monongalia: up Falling Run be- 
yond the campus. 


P. proliferum, Lam. M. & G. 
River banks. Monongalia: banks of the Mononga- 
hela, near Uffington and Morgantown. Fayette: near Nut- 
talburg—L. W. N. 


Var. geniculatum(Ell.), Vasey. (P. geniculatum, Ell.) 
Waste grounds. Monongaha: near Morgantown. 
Fayette: near Nuttallburg—L. W. N. 


P. eapillare, L. “Tickle Grass.” M. & G. 
Dry Fields. Monongalia: near Morgantown. Green: 
brier: near White Sulphur Springs. Fayette: near Nuttall- 
burg—L. W.N. 


Var. campestre, Gattinger. 
Dry fields. Monongalia: on a sterile hillside up Fall- 
ing Run beyond the Campus. 


P. anceps, Michx. 
Fayette: near Nuttallburg—L. W.N. 
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?P. agrostoides, Muh. 

: Wet meadows. Kanawha: near Allen's Fork, Monon- 
galia: below the mouth of Falling Run.. Upshur: in a 
damp meadow near Lorentz. Fayette: near Nuttallbure— 


Ee WN. 


’P. virgatum, L. 

Moist sandy soil. | Monongalia: strects of Morgan- 
town, growing between the bricks of w alks, and seeming to 
flourish in direct proportion to the amount it is trodden 
upon. Mason: banks of the Ohio River near Point Pleasant. 
Fayettc: near Nuttallburg—L. W.N. 


P. latifolium, L. 
Moist thickets. Wirt: near Burning Springs. Green- 
| brier: near White Sulphur Springs. Monongalia: near Lit- 
tle Falls.’ Fayette: near Nuttallburg—L. W. N. 


'P. clandestinum, L. ‘“Deer-tongue Grass.” 
Damp meadows. “Monongalia: common throughout. 


Upshur: near School House Summit. Summers: near 
Riffe. Monroe: near Wolf Creek. Fayette: near Nuttall- 
burg. 


A very nutritious grass ; especially enjoyed by horses. 
Our analysis gives it a nutrative ratio of 1:4. DA. 


-P. depauperatum, Muhl. 
Dry opens. Fayette: near Nuttallburg—L. W. N. 
Monongalia: at Roundbottoms. 


‘Pp. dichotomum, L. Vee 


Common ev erywhere, throughout the State. 


jorma commune, Man. 
Common, especially along river banks: Monongalia 
and Marion: along the Monongahela River. Fayette: near 
Nuttallburg. 


forma fasciculatum, Man. 
Drier situations. Monongalia and Marion: along 
the P.M. & P. BR. R&. 
forma gracile, Man. 
Wet bottoms, usually along runs. Wood: inaswampy 
ditch near Kanawha Station. Wirt: in a weedy ditch near 
Reedy Ripple; in a spring rill in rich woods near Straight 
Creek. Randolph: in a cold rill in deep woods, on Point 
Mountain, alt. 3,200 ft. . 
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Var. elatum. 
Monongalia: along the F. M. & P. R. R., below Little 


Falls, in a sandy ditch. Fayette: near Nuttallburg—L. 
W.N. 


P. pubescens, Iam. 
Damp places. Lewis: along Leading Creek. 


P. CRUS-GALLI, L. Barnyard Grass. Ly WN: 
Ditches and waste grounds. Monohgalia: near Mor- 
gantown. Greenbrier: near White Sulphur Springs. Sum- 

mers: near Hinton.. Fayette: near Nuttallburg. 


Var. hispidum(Muhl.), Torr. 
Ditches. Monongalia: along the F. M. & P. BR. R., 
near Little Falls. 
CHAM ASR. APHIS, R. Br. (1810). 
1 


(Setaria, Beauv. 181: 


C. GLAUCA(L.).  Fox-tail Grass. L. Wan. M. &G: 
Common throughout the State, especially in stubble 

fields. i 
C. VIRIDIS(L.). L.“W. N;, M. & G, 


Roadsides and cultivated fields. Jackson: near San- 
dy ville, and on Limestone Ridge. 


C. ITALICA(L.). 
Fayette: near Nuttallburg—L. W. N. 


CENCHRUS, L. 


C. tribuloides, L. Hedgehog Grass. Bur-grass. 
Jefferson: near Harper’s Ferry—M.:«& G. 


HOMALOCENCHRUS, Mieg. (1768.) 


(Leersia, Swartz. 1788.) 


H. Virginica(Willd.), Britt. White Grass. ( Leersia Virginica, 
f Willd. ) 
Wet places. Monongalia: near Beechwoods and Lit- 

tle Falls... Fayette; near Nuttallburs=L. W. N. 


H. oryzoides(L.), Poll. Rice Cut-grass. (Leersia oryzoides, Swartz.) 
Wet grounds. Nicholas: in Collett’s Glade. Fayette: 
near Nuttallburge—L. W, N. 


¥ 
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TRIPSACUM, L. 
T. dactyloides, I. 


Moist. places. Fayette: near 7. Wie Ne 
ANDROPOGON, Royen. 
A. provincialis, Lam. Beard Grass. (A. furcatus, Muh.) 


Damp places. Randolph: along Tygart’s Valley River 
near Beverly. Monongalia: along the Monongahela below 
Morgantown. Fayette: near Kanawha Falls—James; near 
Nuttallburg—L. W.N. Summers: near Greenbrier Stock- 
yards; and along Greenbrier River. Taylor: near Grafton. 


A. scoparius, Michx. “Broom Sedge.” 

Dry soils. Monongalia: about Morgantown, plentiful. 
Webster: near Upper Glade. Mason: near Point Pleasant. 
Taylor: near Grafton, and in every county visited. 

This species, which threatens to be our most’ perni- 
clous and wide-spreac weed, is advancing eastward with the 
utmost aggressiveness. It has absolutely no fodder qualities, 
its nutritive ratio being only 1; 14.50, and its value asa for: 
tilizer only $2.87 per dry ton. The method of combatting 
this pest is as vet a mere matter of conjecture. 

The plant is reported from Brooke: near Wellsburg 
and Fowler's. Barbour: near Overfield, Pepper and Philippi. 
Braxton: near Bulltown, Frametown, Tate Creek, Elmyra 
and Newville. Cabell: near Union Ridge and Barboursville. 
Clay: near Valley Fork. Doddridge: near Leopold, New 
Milton and Center Point. Fayette: near Fayetteville, Moun- 
tain Cove and Beets. Grant: near Medley, Petersburg and 
Greenland. Greenbrier: near Frankford, Trout V alley and 
Fort Spring. Hampshire: near Slanesville, Springfield and 
Three Churches. Harrison: near Clatkah are Lost Creek, 
Bridgeport, Wallace, Wilsonburg, Adamsville, Good 
Hope and Mount Clare. Hardy: near Moorefield 
and Wardensville. Jefferson: near Kabletown. Jack- 
gon: near Grass ‘Lick, Sandy, Wilding, Belgrove 
Odaville, Silverton and Kentuck. Kanawha: near Pocatali- 
go, Blandon and Gazil. Lewis: near Vadis, Camden, Walk- 
ersville and Aberdeen. Lincoln: near Hamlin. Mercer: 
near Princeton and New Hope. McDowell: near Squire 
Jim. Monroe: near Cashinere and Johnson’s X Roads. 
Mason: near New Haven, Grimim’s Landing and Maggie. 
Marion: near Canton, Farmington, Eldora, Barracksville, 
Hoult and Gray’s Flat. Monongalia : near Morgantown. 
Pntnam: near Hurricane, Paradise, Carpenters and Confi- 
dence. Pleasants: near New Hebron. Prestom: near Ma- 
sontownh, Eglon and Amblersburg. Ritchie: near Ritchie 
@. WM. Bereaawd Cornwallis. Randolph: near Florence and 
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Lee Bell. Roane: near Peneil, Newton, Looneyville, Clio, 
Reedy and Countsville. Raleigh: near Table Rock, Egeria 
and Raleigh C. H. Summers: near Forest Hill, Talcott, 
Clayton and Indian Mills, Taylor: near Knottsville, Thora- 
ton, Grafton and Meadland. Tyler: near Wick and Long 
Reach. Tucker: near! Texas; St. Georges and Hendricks. 
Upshur: near Lawrence, Overhill, Evergreen, French Creck 
and Hemlock. Wayne: \near Adkin’s Mills and Egypt. 
Wetzel: * near New Martinsville. Wirt: near Elizabeth, 
3urning Springs, Reedy Ripple aud Lee. Wood: near 
Blennerhassett and Kanawha Station. Webster: near Re- 
plete, and Welch Glade. 


A. Virginicus, L. 


Fayette: near Nuttallburg—L. W. N. 


CHRYSOPOGON, Trin. 


. hutans(L.), Benth. Indian Grass. Wood Grass. 


Fayette: near Nuttallburg—L. W. N. 


PHLARIS, L. 


. arundinacea, L. Reed Canary-grass. 


Wet places. Wood. in a spring rill near Kanawha 
Station. 


ARISTIDA, L. 


. dichotoma, L. Poverty Grass. 


Fayette: near Nuttallburg—L. W. N. 


oligantha, Michx. Triple-awned Grass. 


Dry banks. Kanawha: near Charleston—Barnes. 


. lanata, Poir. 


Fayette: near Nuttallburg—L: W. N. 


MUHLENBERGIA, Schreber. 


. Sobolifera(Muhl.). Trin. 


Fayette: near Nuttallburg—L. W. N. 


. Mexicana(L.), Trin. 


Fayette: near Nuttallburg—L. W. N. Monongalia: 
on campus, Morgantown. 


sylvatica(Torr.), Torr. & Gray. 


Fayette: near Nuttallburg—L. W.N. 


Re ae 
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M. diffusa, Schreb. Nimble Will. 
Dry ground. Monongalia: along Decker’s Creek. 
Fayette: Nuttallbure—L. W.N. 


BRACHYELYTRUM, Beauv. 


B. aristosum(Michx.), B. 8. P. CB. aristatum, Beauv.) 
Rocky woods. Webster: near Welch Glade. Tucker: 
near the Falls of Blackwater. Fayette: near Nuttallburg— 

LW. N, 


Var. glabratum, Vasey, MSS. 

A new variety discovered by Mr. L. W. Nuttall. It 
agrees with the species except that it is perfectly smooth, and 
has an awn pointed second glume which is about one-half the 
length of the flowering glume. Its most striking peculiarity 
is that it has invariably two culms from each rootstock. 

High, rocky woods. Fayette: near Nuttallburg, rare 
—L. W.N. / 


PHLEUM, L. 


P. PRATENSE, L. Timothy. ' Le WN. MOG. 
: A common escape from cultivation throughout the 
State. Found even in the forests of the highest Alleghanies. 


AGROSTIS, L. 


A. ALBA, L. White Bent-grass. 
Meadows and fields. <A frequent escape in the western 
counties. Fayette: near Nuttallburg—L. W. N. 


Var. VULGARIS(With.), Thurb. Red Top. 1. WN: 
Meadows the fields. Common throughout the State. 


Forma, artistata. 
Damp meadowlands. Monongalia: along Falling Run 


A. prennans( Walt.), Tuckerm. Thin Grass. 
Damp, shady places. Randolph: along Cheat River 
in clearings. Monongalia: near Little Falls. Fayette: near 
Nuttallburg—L. W.N. 


A. hiemalis(Walt.), B.S. P. Hair Grass. A. scabra, Willd. 
Moist - flelds. Preston: near Terra Alta. Fayette: 
near Nuttallburg—L. W. N 
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CINNA, L. 


Cc. arundinacea, L. Wood Reed-grass. 
‘ Wet places. Randolph: along Tygart’s Valley River 
near Huttonsyille. Fayette: near Nuttallburge—bL. W. N. 


ARRHENATHERUM, Beauv. 


A. ELATIUS(L.), Mert. & Koch. Oat Grass. (A. avenaceum, Beauv.) 
Fields and yards. Monongaha, abundant and becom- 
ing a nuisance. 
The lower campus (half orchard) that yielded a good 
crop of Orchard-grass last season, was almost completely 
this species this vear. Our analysis of this grass shows a 
nutritive ratio of only 1:83.13. Fayette: near Nuttallburg—— 
La aWiaiNe 


HOLCUS, L. 


H. LANATUS, L. Velvet Grass. “Old White Top.” “Feather 
Grass.” 
Frequent in damp meadows. Monongalia: along the 
F.M.& P. R; R. Upshur: near DLaurentz> - Randolph: 
along Tygart’s Valley River. Grant: near Bayard. Nicholas: 
in Collett’s Glade. Fayette: near Hawk’s Nest, and Kana- 

wha Falls—James; Nuttallburg—L. W. N. 


DANTHONITA, DC. 


D. spicata(L.), Beauy. Wild Oat-grass. : 
Dry soil. Monongalia: near Beechwoods and Little 
Falls. Randolph: on a dry boulder, summit of Point Moun- 
tain, alt. 3750 ft. Fayette: near Nuttallburge—L. W. N. 


D. compressa, Austin. 
Dry banks. Tucker: near the Falls of Blackwater. 
Fayette: near Nuttallburg—L. W. N. 


ELEUSINE, Geertn. 


E. InpiIcaA(L.), Gaertn. Dog’s Tail or Wire Grass. 

Yards and streets. Kanawha: near Cannellton. Mon- 
ongala: near Morgantown. Mason: near Point Pleasant. 
Berkeley: near Martinsburg. Fayette: near Nuttallbure— 
LL: WN. 


E. ZEGYPTIcA, Pers. Crab-grass. Yard-grass. 
Yards and lawns. Monongalia; on the campus. 


i ta 
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SIEGLINGIA, Rernh. (1800) 
(Triodia, R. Br? 1810) 


S.cuprea(Michx.) Tall Red Top. 
2 Dry or sandy fields. Monongala: near Little Falls. 
Wood: near Selden. Fayette: near Nuttallbure—L. W. N 


EATONTA, Raf. 


E. obtusata( Michx.), Gray. 
Rich woods. Fayette: near Nuttallbure—L. W. N. 


E. Pennsylvanica(Spreng), Gray. 
Moist opens. Monongala: near Beechwoods and in 
the campus. 


ERAGROSTIS, Reauv. 


E. hypnoides (Lam.), B.S. P i. reptans, Nees. 
Shores of rivers. Stunmers: along New River near 
Hinton. Wood: along the Ohio River near Parkersburg. 
Mason: near Point Pleasant. Ohio: near Wheeling— 
. MOo&G: 
E. MINOR, Host. E. poaoides, Beauy. 
Waste places. Mason: near Point Pleasant. 


E. MAJOR, Host. 
Fayette: near Nuttallburg—L. W. N. 


E. PILOSA(I.), Beauy. 
Jefferson: near Harper’s Ferry 
near Nuttallburg—L. W. N. 


M. & .G., Fayette: 


. 
E. Purshii, Schrader. 
: Sterile or sandy soils. Monongalia: near Little 
Falls, and on the campus. 


E, capillaris,(L.), Nees. 


Fayette: near Nuttallburg—L. W.N. 


HE. Frankii, Meyer. 
Shores of rivers. Summers: along New River near 
Hinton. 


MELICA, L. 


_M. mutica, Walt. 


Rich soil. Fayette: near Nuttallburg—L. W. N, 


te es a eg 
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CORYCARPUS, Zea. (1806) ae 
(Diarrhena, Beauv. 1812) 


C. Americana( Beauv.) Kuentz. 
Shaded river banks. Fayette: near Nuttallburg—L. 
Wer 
UNIOLA, L. 


U. latifolia, Michx. 


Shady places:> Fayette: near Nuttallburg—L. W. N. 


DACTYLIS, L. 


D. GLOMERATA, L. Orchard Grass. L. Wi .New 


Fields and meadows. Common throughout, espe- 
cially in shady places. 


POA, L. 
P. ANNUA, L. Low Spear-grass. 


Ohio: near Wheeling—M. & G. Fayette: near Nut- 
tallburg—L. W. N. 


P. COMPRESSA, L. Wire Grass. L. Wo 
Sterile soil in crevices of rocks. Plentiful throughout 
the State. 


forma Gepauperata. 
On rocks. Monongalia: along Falling Run, especially 
at the caseade. : 
P. pratensis, L. Blue Grass. L. WON. 
Dry soils and n¥eadows. Common throughout the 


State, even in the higher Alleghanies. 


P. TRIVALIS, L. Roughish Meadow-grass. 


Moist meadows. Monongalia: along the Monongahe- © 


la at Little Falls. 


P. sylvestris, Gray. 
Ohio: near Wheeling—M. & G. 


P. alsodes, Cray. 


Hillside woods. Monongalia: along Day Creek near 


Little Falls. Fayette: near Nuttallbure—lL. -W.N, 


P. flexuosa, Muhl. (not Wahl.). 
’ Tyler; near Long Reach, 


So ee ee ak eae a enema Ore 


-P. brevifolia, Muhl. 


Ohio: Woods Run near Wheeling—M. & G. Fayette: 
near Nuttallbure—L. W. N. : 


PANICULARIA, Fabr. (1763) 
(Glyceria, R. Br. 1810.) 


P. Canadensis({ Michx.), 
Woods. Fayette: near Nuttallbure—L. W. N. 


P. elongata(Torr.). Manna Grass. 
Wet woods. Webster: along the ridge of Buffalo Bull 
Mountain. Fayette :near Nuttallburg—L. W. N. 


Pp. nervata(Willd.). Foul Meadow-grass. me” Tye Wise 


Moist meadows. Common throughout. 


forma, Major. 


Monongaha: sand bars in Monongahela River near 
Little Falls. 


FESTUCA, L. 


F. octoflora, Walt. CF. tenella, Walld.) 
Dry open woods. Wirt: hills above Burning Springs. 


F. ELATIOR, L. Meadow Fescue. 
Fields. Monongalia: near Beechwoods. Fayette: 
near Kanawha River—James; near Nuttallburge—L. W.N. 


F. pratensis, Huds. 
Meadows. Wood: near Kanawha Station; and_ else- 
where frequent. 
F. nutans, Spreng. : 
Rocky woods. Randolph: on dry boulder, summit 
of Rich Mountain. Webster: roadsides near Long Glade. 


Fayette: near Nuttallburg--L. W. N. 
BROMUS, L. 


B. MOLLIS, L. Soft Chess. 
; Wheat fields and waste grounds. Monongalia: on 
the campus. 


_B. sECALINUS, LL. Cheat or Chess. L.W.N., M.&G. 


Wheat fields and waste places. A too common nuisance. 


B. RAcEMOoSUS, L. Upright Chess. Le Woes 
Fields common throughout the State. 
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B. ciliatus, 1. 
River banks. Wood: along the Little Kanawha River 
near Kanawha Station. Monongalia: along the ,Mononga- 
hela near Little Falls. 


LOLIUM, L. 


L. PERENNE, |. Darnel. Rye Grass. English Blue Grass. 
Lawns, introduced with “Lawn Grass Seed”. Monon- 
ealia: at Morgantown. Fayette: near Nuttallburg—L.W.N. 


ELYMUS, L. 
E. Virginicus. L. Virginia Wild-rye. 


River banks. Ohio: near Wheeling-—M. & G. Mason: 
near Point Pleasant. Fayette: near Nuttallburg—L. W.N. 


EK. Canadensis. L,, rar. glaucifolius(Muhl.), Gray. 
Dry banks and roadsides. Kanawha: along 8-Mile 
Creek. Mason: near--Point Pleasant. Fayette: riear- Nut- 
tallburg-—L. W.N. 


E. striatus, Willd. ag 
Rocky banks. -Monongala: along the Monongahela 
river below Morgantown. 


Vor, Villosus, Gray. 
Monongalia: banks ot the Monongahela below Mor- 
cantown. 


HYSTRIX, Moench. (1794.) 
*~ (Asprella, Willd. 1809.) 


H. Hystrixil.) Pottlerush Grass. Le WENe 

Moist woodland banks. Seattering in Wood, Wirt, 

Calhoun, Gilmer, Lewis, Upshur, Monongalia, Randolph, 

Webster and Nicholas counties. Fayette: along the 

Crauley. River; near Gauley Mountains; near Nuttall 

burg: near Kanawha Falls—James. Summers: near Hin- 

ton. Mason: near Point Pleasant. Harrison: near Lum- 
berport. 


PS oe naudencas 


Kayes 


i A hi 
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GYMNOSPERMA-. 


CONIFERS. 
THUJA, L. 


T. occidentalis, L. Arbor Vite. . 
Dry, rocky hills. Mineral: on Knobby Mountains. 
Grant: near Petersburg. 


JUNIPERUS, I. 


J. communis, lL. Juniper. 
Dry sterile hills. Wood: near Kanawha Station. 
Mineral: on Knobby Mountains. Fayette: near Nuttallburg 
—L. W.N. 


J. Virginiana, L. Red Cedar. Savin. M, & G. 
Wood: near Lockhart’s Run and Kanawha Station. 
Wirt: on Nigh-cut Hill. Fayette: near Crescent ; Kanawha 
Falls—James; Nuttallburg—L. W. N. Mineral: on Knobby 
- Mountains. Jefferson: along the Potomac. Mason: near 
Point Pleasant. Berkeley: near Martinsburg. Monongalia: 
near Morgantown. Mercer: near Ingleside. Jackson and 
Mason: along the Ohio River: Cabell: along the C. & O. R. 

R., from Huntington, to St. Albans in Kanawha county. 


TAXUS, L. 


T. baccata, L.. rv. Canadensis(Willd.), Gray. “Creeping Hem- 
lock.” Yew. 
Damp hillside woods. Marion: near the mouth of 
Buffalo Creek—K. D. Walker. Taylor: near Nuztims. Fay- 
ette: alone Williams River. 


PINUS, L. 


P. strobus, L: Wadte Pine. 
Wood: near Leachtown. Wirt: near Burning Spring. 
Calhoun: near White Pine and Laurel Run. Pocahontas: 
near Sunset. Greenbrier: near Caldwell. Fayette: near 
Nuttallburg, probably introduced—L. W.N. 


P. Taeda, L. Loblolly, or Old-field Pine. 


Opens. Wood: near Kanawha Station. Mineral, 
Hampshire, and Hardy: along the table-lands. 
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PP rigida, Mill. —PitehePines” = : 
Kanawha: near Charleston—Barnes. Fayette: near 
Nuttallburg, alt. 2000 ft—L. W. N. Greenbrier: near 
\ ~ White Sulphur Springs. Mineral: on Knobby Mountains. 


P. pungens, Michx. f. “Table Mountain Pine. M. &-G: 
Dry rocky soils. Kanawha: near Charleston—Barnes. 
Mineral on Knobby Mountain. Pendleton: foot hills of 


Spruce Knob—A. D. Hopkins. ~ ' 
P. Virginiana, Mill. Scrub Pine. CP. mops, “Art. ) 


Sterile hills. Greenbrier: near Caldwell. Fayette: 
near Nuttallburg, a common second growth—L. W. N. 
Berkeley: near Martinsburg. Mercer: near Ingleside. 


P. echinata, Mill. Yellow Pine. (P. mitis. Michx.) 
Wood: near Leachtown. _Rahdolph: near Valley 
Bend. ,Summers: near Hinton. i 


PICEA, Link. 


P. Mariana(Mill.) B.S.P. Black Spruce. “Yew Pine.” “White 
Spruce.” “Spruce Pine.” Abies nagra, Poir. 
Magnificent forests in the following regions where 

it grows at elevations y arying from from 2500 to 4000 ft. : 


Randolph County om Blk amd Gauley WATERS coc... cc.ccecver wacceens eaneaccnesvaneclsancennvs 
Randolph County on Cheat waters ...-cccc-s.ssss0 sees 
Randolph County on Mill Creek 
Randolph County on Elk Mount ain’ .. 
Ene ahontas County on Shaver" s Fork of Che at. ee eas ease 
Pocahontas County on the heal waters of Greenbrier River. ssersesseccsuees- 100,000 


oh ae County on Elk and Gauley headwaters.. 100, 000 
‘Pucker County on Cheat waters........ ' 50.000 
Mirena) C Guan byes aeeeeteere ees ea asnvesvasmakeancetgnten ace ~- 20,000 
Greenbrier County (bv a ACUUATSULVERN: . csavateassuecs/asve -anacivi cvsteseOokerer apevensa-Wemenp ar One Oo) 


Potal VCTOALE,....c.02006 cAaWaavavaviguewscdus ua ckars'ontaccasmUnetnas miami aisicve ave capeeeenslaee tee 470.999 = 


This estimate will probably fall under the actual 
amount. 

Summers: along Greenbrier river near Talcott. - Mer- 
cer: near Ingleside. ; 


TSUGA, Carrier. 


T. Canadensis(L.), Carr. Hemlock. Hemlock Spruce. Abies 
Canadensis, Michx. M. & G. 


Rocky woods. Wirt: along Straight pee Cal- 
houn: on Laurel Run. Nicholas: near Beaver Mills. Grant: 
near Bayard, abundant. Monroe: near Alderson... Preston: 
near Terra Alta. Fayette: near Nuttallbure, plentiful—L. 
W.N.-) Mercer: near Ingleside and Princeton. McDowell; 

- near Elkhorn. Monongali ia: near Uffineton and Tibb’s Run. 


/ 


™~, e 


ONE EES Re we Oe Ne ee ee ee eee ee 
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ABIES, Miller. 
A. balsamea, Miller. “Blister Pine.” Balm-of-Gilead Fir. Bal- 
Mountain Swamps. Randolph: about two econ 
yond Cheat Bridge along the Staunton Pike. : 
SELAGINELLE. 
SELAGINELLA, Beauv. 


' §. rupestris(L.), Spring. 


Jefferson: near Harper’s Ferry—M. «& G. 


LYCOPODIACE &. 
LYCOPODIUM, L. 


L. lucidulum, Michx. M..&G. 

Cold, damp woods. Grant: near Bayard. Randolph: 

near Cheat Bridge. Gilmer: near Glenville—V. M. Fayette: 

near Nuttallburg, alt. 2000 ft—L. W. N. Tucker: near 
Davis. 


L. annotium, L. 
Cold woods. Randolph: plentiful along the west 
slope of Cheat Mountains near Cheat Bridge. Fayette: near: 
Nuttallburg—L. W. N. 


L. obscurum, L. Ground Pine. (ZL. dendroideum, Michx.)M.&G. 
Deep, moist woods. With the last, plentiful. 


L. clavatum, L. Club Moss. 
Dry woods. Common throughout the State. 


L. complanatum, L. Trailing Christmas Green. M. & G. 
Deep coniferous woods. In the Alleghanies of Grant, 
Tucker, Randolph and Pocahontas counties. Fayette: near 
Nuttallburg—bL. W. N. 
OPHIOGLOSSACE 


OPHIOGLOSSUM, L. 


0) vulgatum, L. Adder’s Tongue. 


Wet meadows and woods: Gilmer: near Glenville 


Vee. 
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BOTRYCHIUM, Sw. 


B. ternatum(Thunb.), Sw. Moon-wort. 
Dry woods. Monongalia, Marion, Preston: in Laurel 
hills. Grant: near Bayard.” Gilmer: near Glenville—V. M. 
Fayette: near Nuttallburg, glades, alt. 2000 ft.—L. W.N. 


Var. australe(R. Br.), Eaton. 
Grassy places. Monongalia: on the campus near 
Morgantown. 


Var. ruteefolium, Man. 
Rich opens. McDowell: near Elkhorn. 


Var. obliquum(Mubl.), Milde. 
Fayette: near Nuttallburg, dry opens, alt. 2000 ft.— 
L. W. N. Ohio: hills back of Wheeling—M. & G. Monon- 
galia: on the campus near Morgantown. 


Var dissectum (Spreng. ), Milde. 


Glades. Fayette: near Nuttallburg, alt. 2000 ft.—L. 
W.N. Monongalia: on the campus near Morgantown. 
B. Virginianum(L.),Sw. “Indicator.” M.& G. 


Rich woods. Grant: near Bayard. Randolph: on 
tich Mountains... Monongalia: Cheat river near Camp Eden. 
Gilmer: near Glenville. Jackson: near Ripley, where it is 
often called “Indicator” as its growth is thought to indicate 
the presence of Ginseng in the locality. 
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4 RY 
' POLY PODIUM, Er “ai 
‘ Meee sat 

-: . vulgare, L. Common Poly pody. M. & G. al 
4 Common on mossy rocks and in roe ky woods. Kan- na 

; awha: near C harleston—Barnes; near sad ies dit: 

Gilmer near Glenville—V. M. Fayette: nea - Nuttallbure p lil 
¢ L. W. N: Grant: near Bayard and along Butkalo Creek. ot 

By Monongalia: along Cheat River. Tucker: along Beaver  ——— 

3 Creek and Blackwater. Randolph: on Rich and Cheat Moun- pee 

tains. Greenbrier: near White Sulphur Springs. Sum- 9 
| mers: near Hinton. MeDowell: near Elkhorn. Ss: 
= : trot ae ute 

Forma biserrata, mihi. Me 

- A form found upon mossy boulders along the Black- 2 
i water Fork of Cheat; with regularly doubly-serrate divisions ey 

& of the thinish fronds. ae 

% a a5 os 

P. incanum. Sw. mi 

; Rocks and ives trunks, Fayette: near Hawk’s Nest pet. 
—Porter. "indeed 

| % 
of CHEILANTHES, Sw. pk: 

{8 1. vestita(Spre ng.), Sw. Lip Fern. ; 

Rocky places. Jefferson : near Harper's Ferry—M. & G. 
©. lanuginosa, Nutt. Wooly Lip-fern. 4 
CliftSK. Fayette: near Kanawha Falls—James. 
i f at 
PELLAGA, Link. * 


P. atropurpurea(l..), Link. Cliff Brake. M.& Gt 
Dry rocks. Fayette: near Nuttallburg, rare—L. W. 
a Nr Mercer: near, Beayer Spring on exposed ledges , plentiful. 


s PTERIS, L. 


P. aquilina, L. Brake or Bracken. M, a Ge. 
Thickets and hillsides. Common throughout. Up- 
shur: at School-house Summit. Webster: in Upper Glade. 

a 


é nat Be near Coathure one te ae ue 
near Nuttallbure—L. W. N. 


ADIANTUM, L.’ 


_&E. Peantnen” L. Maiden, Hair Fern. a WAIN, WA ey 
Rich wees woods. ee throughout the State. 


ASPLENIUM, L. ; 5 f 


A. pinnatifidum(Muhl), Nutt. Spleenwort. 2 
Cliffs and rocks. Jefferson: near Harper’s Ferry-—M. 

& G. Fayette: near.Nuttallburg, in clefts of boulders, raa 

eel. W UN: ; ne ok a 


y r f : 

A Trichomanes, |. M. & 
Shaded cliffs. Wirt: near Burning Springs. Niche 
BUN las: along Peter Creek. Fayette: near Nuttallbure—L. V 

; N.; and along the Gauley River. Kanawha: near Coalbur 
—James. Gilmer: near Glenville. Greenbrier: near Whi 
Sulphur Springs. 


A. platyneuron(|..), Oakes. CA. ebennim. Aait 

Frequent in rocky open woods. Kanawha: nee 

Charleston—Barnes. Fayette: near Nuttallburg —L; W: 
Wirt: near Burning Springs. 


A. montanum, Willd. ‘ 
Cliffs and rocks. Fayette: near ‘Hawk’s Nest—-Por 

ter (sce Meehan’s Monthly, Aug. 1892, plate); near Nuttal 

burg, alt:.2000 ft.—-L. W. N. Jefferson: near Harper’s Fer. 


es ty--M. & G. Randolph: near Helvetia—M. & G. ‘Gran 
near Bayard. Monongalia: on boulders along Tibb’s Run, 
plentiful. 


\ 


A. angustifolium, Michx 


as : Rich woods = QOhio: aes ay hee _&G. Raye 
Ada ette: near Nuttallbure—L. W. : 
ie _ <A. acrostichoides, sw. (cl. thelypteroides.. Michx 


Rich woods. Kanawha: near Charles ; 
Fayette: near Nuttallburge—L. W.N. Jefferson: near Har- 
per’s Ferry—M. & G. : 


i ale" 


A. Filix-foemina(L.), Bernh. > var 

Pi ? Moist woods. Gilmer: near Glenville—V. M. Taye ; 
ae ette: near Nuttallburg--L. W. N. Ohio: near Wheeling - 

M. & G. Tucker: near the Falls of Blackwater. i 


ci hy ee 
owt f-wae 


ophyllus(L.), Link. Walking Fern. Ws aline Leaf. nae 
Shaded rocks and conglomerate boulders. Wirt: near 
~ Burning Springs. Fayette: along the Gauley River; near 
- Kanawha Falls—James. Tucker: at Blahiwater Falls. 
— Gilmer: near Glenville—V. M. Kanawha: near Coalburg-- 
— James. Fayette: near Nuttallburg—L. W. N. Monongalia: 
near Morgantown: 


end 


Sere Fee. 


P . connectilis( Mic hx.), B.S. P. Beech Fern. P. polypodioides, Fee. 
Damp woods. Gilmer r: near Glenville—V. M. Base 
er: near the Falls of Blackwater. 


exagonoptera(L.), Fee. on 
Open woods. Gilmer: near Glenville—V. M. Fay-_ 

ette: near Nuttallburg, shaded fence rows and deep woods— 

= i, W.N. Ohio: near Wheeling—M. & G, 


r 
a 
+. ss, 


Be repteria(. Fee. neh 
vi Rocky woods. Preston: near Rowlesburg—M. & Ge 


ASPIDIUM, Sw. 


.Thelypteris(L.), Sw. Shield-fern. 
Marshy Meadows. Ohio: near Whecling—M. & G, 


A. Noveboracense(I..), Sw. New York Shield Fern. M. & G. 
Moist woods. Randolph: en Rich Mountain, alt. 

1850 feet. * Fayette: near Nuttallburg—L. W.N.; near Kan- 

awha Falls—James. Kanawha: near Charleston —James. 


=. 


A. fragrans, Swartz. 
ig Opens. Pocahontas: near summit of Spruce Knob, _ 
alt: 4800 ft., where it is cut and cured for fodder. 


Te ce Sw. Wood-fern. ene 
Damp woods. Wirt: above Burning Springs. Ran- 

dolph: on Rich Mountain. Fayette: near °Nuttallbure—L. € 

W.N. Preston: near Terra Alta. McDowell: near Elkhorn. 


In deep, wet woods under Black Spruce. Randolph: f 

near Cheat Bridge, and Shades-of-Death. uF 
intermedium(Willd.), Eaton. Common Wood-fern. 

Deep rich woods throughout Grant, Tucker , Randolph hae 

and Pieahontas Counties. Uj pshur: near Be ech and Middle a 3 


Fork. Fayette: near N uttalll 
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Var. dilatatum(Sw.), Hook. 
Deep woods. Ohio: near Wheeling—M. «& G. 


A. cristatum(L.) Sw. A 
Swampy places. Preston: near Cranberry Summiut—- — 


M. & G.; near Reedsville and Terra Alta. 


A. Goldianum, Hook. 


Rich moist woods. Preston: near Cranberry Summit — 
—M.&G. Fayette: near Nuttallburg—L: W. N. 


Sw. Male-fern. = 


A. Filix-mas(I 
VME 


1) 
Rocky woods. Gilmer: near Glenville 


A. marginale(L.) Sw. M..& G 
Rocky hillsides in rich woods, Gilmer: near Glen- 
ville—V. M. Kanawha: near Charleston—James. Fayette: 

near Nuttallbure—L. W. N. Grant: near Bayard. 


A. azrostichoides( Michx.), Sw. Christmas Fern. 
Rocky woods. Upshur: beyond Buckhannon. Ran- 
dolph: near Cricard. Gilmer: near Glenville—V. M. Fay- 
Sy ette: near Nuttallbure—L. W. N. 


Var. Schweinitzii,(Beck.), B.S. P. Var. ¢neisum, Gray, 
Rocky woods. Jefferson: near Harper's Ferry—M. 


& G. 
CYSTOPTERIS, Bernh. 


\ 
C. bulbifera(L.), Bernh. Bladder-fern, : 
Shaded ravines. Ohio: near Wheelinge—M. & G, 
Fayette: near Nuttallhburg, rare —L. W. N, 
C. fragilis(L.), Bernh. MceGe 
Shady clit. Fayette: near Gauley Bridge along the 


Kanawha; near Nuttallbure—L. W.N. 


ONOCLEA, L. 


QO. sensibilis, lL. Sensitive Fern. M: aiGh 
Moist meadows. Monongalia: the Flats. Gilmer: 
near Glenville—V. M.  Fayette—near Kanawha Falls— 


James; near Nuttallburg—L. WN. Randolph» near Valley 
Head. Upshur: near Buckhannon. 


WOODSITA, R. Br. 


W. obtusa(Spreng.), Torr MM. & Gr 
‘Rocks and cliffs. Fayette: near Nuttallbure—h, W. 
N. Randolph: near Cricard, 
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DICKSONIA, L’Her. i 


D. punctilobula(Michx.), Gray. Dickson’s Fern. —D. pilosius- 
wuld, Willd. 
Moist shady places. Randolph: on Rich Mountains, 
alt. 1920 ft. Cheat mountains under Black Spruce, abun- 
dant. Gilmer: near Glenville—V. M. Fayette: near Nut- 
tallburg, alt. 2400 ft—L. W. N.; near Kanawha Falls and 

Loup Creek—James. Kanawha: near Charleston— James. 


OSMUNDA, L. 


O. regalis, L. Royal Fern. Ma& G: 
Swampy meadows. Upshur: near Randolph county 
line on Staunton Pike. Webster: Upper Glade. Gilmer: 
near “Glenville—V. M. Favette: near Nuttallbure—L. W. 
N. Preston: near Terra Alta and Cold Spring. Mononga- 
hia: near Camp Eden. MeDowell: near Elkhorn. 


Q. Claytoniana, L. Clayton’s Flowering Fern. 
Low grounds. Preston: near Cranberry Summit—M. 
& G. Fayette: near Nuttallbure—L. W. N. 
O. cinnamomea, [I.. Cinnamon Fern. 
Marshy places. Fayette: near Nuttallburg, alt. 2000 
ft—L. W.N. Preston; near Cranberry Summit—M. & G. 
Randolph: along Shaver’s Fork. 


EQUISETACEZ. 


EQUISETUM, L. 


E. arvense, L. Fie!d Horsetail. Le, Wig, ME ete 
Moist, sandy fields. Frequent throughout the State. 


E sylvaticum. lL. 
Damp rich woods. Mercer: near Ada. Monongalia: 
near Little Falls. % 


E. hyemale, L. Scouring Rush. 
Wet wooded banks. Wirt: near Burning Springs. 


EK. levigatum, Braun. 
Clay banks along stream. Mercer: near Ingleside. 
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BRYOPHYTA. | 


SPHAGNA. \ 
SPHAGNUM, L. 


S. cymbifolium, Ithrh. 
Common in wet glades, and in deep wooded rills. 
Preston: Kingwood and Terra Alta. Monongalia: along 
’. Tibb’s Run. Webster: at Welsh, Long and Collett’s Glades. 
Fayette: glade above Nuttallburg. Randolph: in the Spruce 
forests. 


MUSCI. 


(All the species in this class have passed through the 
hands of Mrs. E. G. Britton, who has kindly. deter- 
mined them for this Flora.) : 


POLYTRICHACE &. 
POLYTRICHUM, L. 


P. commune, |. 
Preston: on ground in open woods, Terra Alta. f 


P. Ohioense, Ren. & Card. P. formosum, Sull. not Hedw. 
Monongalia: on ground, Morgantown (1536); a large 

form on ground Tibb’s Run (1600) ; an extremely small form, 

with minute capsules on sandstone boulder, loc. cit. (1611). 
Mercer: on ground in oak woods, Bluefield (1453). Grant: 


on decayed logs, Bayard. Fayette: near Nuttallbure=— 
Le WN: 
P. piliferum, Schreb. * : 
Monongaha: on bare sandstone ledge, Falling Run, 
(1299.5) 
= 
P. tenue, Menz. Pogonatum brevicaule, Beauy. 


Monongalia: roadside banks, Morgantown ; on ground, 
Tibb’s Run (1612). Fayette: near Nuttallbure—L. W. N. 


CATHARINEA, Ehrh. 


C. angustata, Brid. cltrichum angustatum, Br. & Sch. 
Monongaha: on ground in marshy spot, Morgantown 


. al 7 mT \ 5 " vee be ial a ite : - i: erty 4 

hee oe Tika 4 3 wf <7" : ee y : > 
pate 1406). Mercer; rocks in rill, Beaver Spring (1495) Fay- 

Sa ette : near Nuttallburg—L. W.N, = 


a ‘ie 
ri . (1404) McDowell: on roots in stream, Elkhorn (1522) Fay- 
ee ette: near Nuttallburg—L. W.N. . 


ei 
_ 


GEORGIACEA. 
GEORGIA, Ehrh. — 


an ‘ NM 


d . 

wits yn ‘ : easy 

. undulata(L.), Web. & Mohr. Atrichim wundulatum, Beauv. ‘i 
Monongalia: on ground in marshy spot, Morgantown a he 


oT ae 


4 G. pellucida(L.), Rabenh. Tetraphis pellucida, Hedie Wy Be 
a. * Monongalia: on sandstone boulder, Tibb’s Run (1606, — 
1610, 1634). Perce 


# 


FISSIDENTACE& 
FISSIDENS, Hedw. 


_ F. adiantoides(L.), Hedw. sn 

‘ Monongalia: on shaly rocks under cliff, Cassville — 
x (1423). : 
¥ 
_ F. decipiens, Schinp. 

r Fayette: near Nuttallburg—L. W. N. 


MNIACE#. 
aa ASTROPHYLLUM, Neck. ; 
be A sylvaticum, Lindb. Mninm cuspidatum, Wedw. — 
; Monongalia: on soil, Morgantown (1359); on dry ~~ 
{ boulder, Cheat River (1397); on stone in swampy spot, 
AS Dille’s (1583).. Fayette: near Nuttallburg—L. W.N. 


pee 


 Arostratrum(Schrad.), Lindb. 
ea 


Grant: on wet logs, Bayard. Monongalia: on decay- 


ed wood, The Flats (1377). McDowell: on roots in rill, | 
Elkhorn (1523). 


EA. punctatum(L.) Lindh. Mninum punctatum (.) Wedw. 
Fayette: near Nuttallburg—L. W. N. 


A. hornumih.), Lindb. ; ; 
ae Monongalia: on sand in_ rill, Tibb’s Run (1604). 
Fayette: near Nuttallburg—L. W. N. 


= 
ae 


6 
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SPH#ROCEPHALUS, Neck. 
S. heterostichus(Brid.), Brittan. — Aulacomuion heterostichuin, Br. 
& Sel 

Monongaha: On coal entrance to coal pit, George-_ 
town (1879); hanging from sandstone boulder, Tibb’s Run’ 
(1607), Camp Eden (1392); on rocky ledge, Cassville (1414). 
McDowell: on sandy bank of rill, Elkhorn (1520). Fayette: 
near Nuttallburg—L.. W. N. 

BARTRAMIACEX. 
BARTRAMIA, Hedw. 
B. pomiformis(L.), Hedw. 

Mercer: on bole dead trec, Rluefield (1478). Monon- 
galia: on sandstone boulder, deep woods, Tibb’s Run-(1609). 
Fayette: near Nuttallburg—L. W. N. 

Var. crispa(Sw.), Schimp.° 
Monongalia: on-rock ledge, Cassville (1417. 1418). 
PHILONOTIS, Brid. 

P. fontana(L.), Brid. 

Mercer: on sandstone ledge in rill, Beaver Spring(1561) 

BRYACEZ. 
BRYUM, L. 

B. bimum, Schreb. : 

Monongalia: on shale under ledge, Cassville (1424.) } 


B. argenteum, L, 
Monongalia: fissures between bricks of walks, Morgan- 
town (1335). Fayette: near Nuttallbure—L. W.N. 
B. proliferum(1..), Sibth. B. vosewm, Schreb. 
Mercer: on roots of oak, Bluefield 1449). MeDowell: 


on decayed wood, Elkhorn (1502). 


LEPTOBRYUM, Wils. 


zl, pyriforme(...), Wils. Brawn pyriforme, Hedw. 


Monongalia: on sandstone boulder, Tibb's Run (1616. 
1633). 
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FUNARIACE 2X. 
FUNARIA, Schreb. 


F. hygrometica(l..), Sibth. 
Monongalia: in soil on sandstone boulder, Tibb’s Run 
(14615. 1617). Fayette: near Nuttallburg-——L. W. N. 


Var. patula, Br. & Sch. 
Monongalia: on rocks lining a spring, the Flats 
(1576); in cinders of an old camp: fires Camp Eden (1293). 


F flavicans, Michx. 
Monongalia: on damp sand in a “burning,” Little 
Falls (1277); loc. cit., Morgantown(1339.) 


PHYSCOMITRIUM, Brid. 


P. pyriforme(L.), Brid. 
Monongalia: on top of soil of field that had been 
ploughed and harrowed only eight days before, Morgantown 
(1278); on ground marshy spot, Dille’s (1403) 


TORTULACEZ. 
LEERSIA, Hedw. 
L. streptocarpa(IHedw.), Lindb. L. contorta, Wolf. Enealypta 
streptocarpa, Hedw. 
Mercer: face dry limestone cliff, Beaver Spring (1552). 


TORTULA, L. 


Tt. muralis(L.), Hedw. Barbula muralis (L.), ae 


Mercer: on sandstone ledge, Beaver Spring (1554 


BARBULA, Hedw. 


B. humilis, Hedw. B. carspitosa, Schweegr. 
_Mereer: roots’ of oak, Bluefield (1447). Fayette: 
5 We’. 


B. tortuosa(L.), Web. & Mohr. 


Monongalia: in sand under boulder, Camp Kden 
(1395). 
MOLLIA, Schrank. 


M. viridula(l.), Lindb. Weisia viridula, Hedw. 
McDowell: on ground, open woods, Elkhorn (1496. 
1497). - Fayette: near Nuttallburg—L. W. N. 
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DICRANACEHX. 
LEUCOBRYUM, Hampe. 


L. glaucum(L.), Schimp. 
Monongalia: on ground in woods, The Flats (1399). 
Fayette: Nuttallburg—hL. W. N. 


DICRANODONTIUM, Br. & Sch. 


D. Virginicus, Britt. m. Sp. nov. 

Monongalia : on sandstone boulder along a w oodland 
path, Tibb’s Run (1635). 

Plants bri eht glossy green, stems matted below by a 
red tomentum, leafy nearly to apex, denudate roughened 
above, with a few leaves at summit; leaves erect or secund, 
straight or curled and twisted, often 5 mm long, narrowly 
subulate from a short, thick base, caducous ones with a long, 
slender, smooth point; persistent ones serrate, blade inflexed 
cells densely chlorophyllose, filled with oil globules, those of 
the basal angles, clear. Dicecious, the antheridia terminal 
in conspicuous heads, bracts brown at base, apex subu- 
late, serrate; perichetial bracts 3-4mm. long, from a short 
base, suddenly subulate, dentate at apex; pedicels lateral 
by the erowth of innovations, 14-2cm. long, pale, glossy 
yellow, twisted in two dire -ctions, very slender, arcuate when 

' young, becoming erect before « capsules mature. Capsule cyl- 

: indric, ribbed only at the mouth, 15-2mm. long, beak straight 

or curyed, shorter than the capsule, peristome bright red, 

not deep s@, teeth spht unequally to middle, striolate at base, 

als and granulose above, ioe none, spores small, calyp- 

tra cucullate, 2mm. long, beaked, entire. Maturing in sum- 

mer, 4 

Differs from European specimens of D. /ongirostre col- 

lected by Seringe ; in the longer, paler, more slender, scarcely 

arcuate pedic -els, longer capsules, peristome not deep set, and 

teeth split only to the middle, more united aa figured in 

the Bryologia Europea, Table 88. [t may be distinguished 

from Campylopus Virginicus, also remarkable for its caducous 

leaves, by the longer, more* slender subulate point, which is 

entire or minutely serrate and smooth on the back, by the 

thick base, with inflexed blades, and by the shape of the 
basal cells at the angles. 


D. Millspaughi, Britt. m. Sp. nov. Cunpylopus flernosus, Sull. 
not Brid. 
Monongalia: on sandstone boulder decp woods, Tibb’s 
Run (1596). 
Plant shght yellowish green, silky, ceespitose; stems 
matted with rufous tomentum at base, 1-3em. long, a few 


— 


Ss 


2Ses 
= 


S=- 


TBridgham 


p. 


Dicranodontium Millspaughi, n. s 


ae 
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denudate, roughened by the fragments of the slightly cadu- 
cous leaves. Leaves secund or erect-spreading, 4-5mm. long, 
narrowly subulate from a broad base 1-14mm. long, becom- 
ing tubular above with inrolled 1: eins, basal angles not 
auricled, filled by large hyaline cells to the base of the broad, 
brown vein, those of the blade oblong or square next the 
vein, becoming spindle-shaped and prosenchymatous toward 
the margin, vein thick, excurrent into a dentate slender tip, 
rough on back. = Dicecious, perichetium 5-7mm. long, bracts 
sheathing half their length, tapering to a long, slender, ob- 
scurely serrate tip, outer -shorter, abruptly subulate, more 
shayply serrate; pedicels recurved, burying the capsules 
among the leaves, becoming erect when old, 5-Sinm. long, 
stout and twisted in two directions; capsules pyriform-cylin- 
dric with a distinct neck, length about Imm. without the lid 
which is as long as the rest of the capsule, with a straight 
beak, calyptra cuc malate, entire; peristome red, connivent, 
teeth deep set, slender, split to middle, or perforate to base, 
striolate below, Stacthlond above; annulus none, mouth bor- 
dered by a dense, dark rim. Maturing in summer, old cap- 
sules persistent, nqgt sulcate. 

Differs from European specimens of D. longrostre in the 
structure of the base of the leaf, lacking the suddenly inflated 
basal auricles; differing also in the cells above the base, teeth 
not split to base, occasionally only perforate. From D. Vir- 
ginicus it may be distinguished by the less caducous leaves, 
shorter, stouter, more arcuate pedicels, smaller capsules, and 
longer sheathing perichetium. 

Through the kindness of Dr. Robinson I have been 
able to compare these specimens with those collected by Sul- 
livant on Grandfather Mt. in 1848. His also are fruiting, 
and an excellent drawing is preserved, hence I am able to as- 
sert that the specimens are almost identical, Sullivant’s 
showing no naked stems, but many of the leaves are caducous. 
Dr. Braithwaite kindly compared the West Virginia speci- 
mens with Campylopus pyriformis sending me specimens of 
this and the variety Wuller7, and sketches of the bases of the 
leaves. It is evident that Sullivant was mistaken in refer- 
ring his specimens to C. fleruvosus, as they are more closely 
allied to Dicranodontiuin longirostre, vay. alpinus. 


’ 


DICRANUM, Hedw. 


D. flagellare, Hedw. 


Monongalia: on decayed oak log, Tibb’s Run (15938. 


_ Fayette: Nuttallburg—L., W. N. 


D. scoparium,(L.), Hedw. 


Grant: on ground in cae woods, Bayard. Monon- 


galia: on ground, ‘the Flats (1398) ; on decayed log, George= 
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town (1382); loc. cit., Tibb’s Run (1601). Mercer: in‘tuffts 
at base of stump, Bluefield (1476), and on decayed log 464.) 
Fayette: near Nuttallbure—L. W.N.. 


D. fulvum, Hook. 
Fayette: Nuttallburg—-L. W.N. 


DICRANELLA, Schimp. 
D. heteromalla(I..), Schinip. 
Monongalia: on ground under rail fence, The Flats 
(1862); on wet coal entrance of coal pit, Georgetown 
(1878); on ground in woods, Tibb’s Run (1688), Fayette: 
Nailer VW aN: \ 


Sc 
lia 


DITRICHUM, TIMM. 


(Lepotrichum, Hainipe.) 


D. pallidum(Schreb.), Hampe. Trichostomum pallidum, Hedw. 

Mereer: on ground oak woods, Bluefield (1458). Me- 

Dowell: on clay open woods, Elkhorn (1492. 1495. 1500.) 

Monongaha: on clay of open, woods, Tibb’s Run (1598). 
Fayette: near Nuttallburg—L. W. N. 


CERATODON, Brid. 


C. purpureus(1..) Bric. 
: Monongalia: on dry sandstone boulder, Morgantown 
(1390).; loc. cit., ‘Tibb’s Run (1633): Fayette: near Nut 
tallburg =~. W. N. 


GRIMMIACEA. 
WHISSIA, Ehrh. 
W. Americana(Palis)., Lindb. U Vota Hutchinsie, Schimp. 
Monongalia. on dry sandstone boulder, Camp Eden 
(1390). Fayette: Nuttallburg--L. W. N. 
ORTHOTRICHUM, Hedw. 
O. Braunii, Br. & Sch. QO. strangulatum, Beauv. 
Monongalia: on bark living apple tree, Morgantown 
(1288). 
HYPNACESX. 
THUIDIUM, Br. & Sch. 
ey recognitum( Hedw.). Lindh. T. delicatuhun, Br. & Seh. 


Grant: on decayed logs. Bayard. Monongalia: on 
dry boulder, The Flats (1866); Tibb’s.Run (1608); on de- 


oh 
a 


o. 


“cay ae logs, Georgetown (1382). Mercer: on sandstone ledge, 


Reaver Springs (1544); on bole dead tree (1477) ; loc: cit:, 
Bluetield (1510). Fayette: near Nuttallbure—L. W. N. 


ANOMODON, Hook. & Tayl. 


A. rostratus(Hedw.), Schimp., 
¥ Monongalia: on dry boulder, The Flats ( (1365) ; loe. 
cit , Camp den (1391). Mercer: on sandstone ledge in rill, 
+ Beaver Spring (1555); on bole living oak, Bluefield Bld 456. 
) 15356)... Fayette: Nuttallburg —L. W “N. 


attenuatus(Schreb.), Huebn. 


F Monongalia: on dry boulder, The Flats (1363. 1367), 

Mercer: completely covering large limestone ledges in open 
woods, Beaver Spring (id: 31) F 

i AMBLYSTEGIUM, Br. & Sch. 


A. adnatum, Hew. : 
McDowell: on flat stone in deep woods, Elkhorn 


(1498). ; 


A. serpens(L.), Br. & Sch. 
Monongalia: on wet rotten long, Granville (1298) ; on 
7 twigs in rill, Dille’s (1402). MeDowell: on pebble in deep 
woods, Elkhorn (1519) 


Var. orthocladon(Beauy.), Aust. 


: Monongalia: on rocks lining a spring, The Flats 
MRCVOLO) _ Mercer: on wet limestone ledge, Beaver Spring(1358). 
A. varium( Hedw.), Lindb. A. radicale, Br. & Sch. 


Monongalia: on rocks lining a spring, The Flats (1374) ; 
on wet rocks in stream, Cassville (1421). Mercer: on lime- 
- stone ridge, Beaver Spring (1533); on decayed log, Bluefield 
(4488. 1536). McDowell: on top of stump in dark, deep 
. woods, Elkhorn (1521). 


A. irriguum(Hook. & Wils.), Br. & Sch. 
Mercer: on sandstone ledge in rill, Beaver Spring 
(1556. 1559). -Monongalia: on rocks in rill, Tibb’s Run(1592). 


A. -riparium(.), Br..& Seb. 
Mou ea on stone in stream, Falling Run (133 


MeDowell: loc., cit., Elkhorn (1512). 


. chrysophyllum( (Brid.), De Not. Hypuum chryssophyllum, Brid. 
Monongalia: on old beech log, Morgantown (1405) ; 


a Mercer: on ground, Beaver Spring (1536. ) 
; HYPNUM, L. 


. denticulatum, LL. 
Monongalia: on walls of dark dripping Hmestone 
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cave, Cheat river; on stone in swampy place, Morgantown — 
(1405); on sandstone boulder, and on pebbles in stream, 
Tibb’s Run 1614.) 
H. palustre, ? 4 
Monongalia: on stone in-marshy spot, Morgantown 
(1584); on rocks under a fall, Casville 1422.) : 


H. molle, Dicks. ; : 
Monongalia: on stone in marshy place, Dille’s (1584.) | 


H. proliferum, L. H. splendens, Hedw. 
Randolph: in .dense spruce forests, where it carpets 

almost everything beneath the trees, Cheat Bridge. Grant: 

notul. idem., Bayard. 


H. rutabulum, L 
Monongalia: on rocks in rill, Tibb’s Run (1591). 


H. recurvans, Schwaeer. 
Tucker: on decayed logs, etc., Blackwater Falls (990-2). 

McDowell: loc. cit., Elkhorn (1499. 1507). Monongalia: on 

bole of tree, Tibb’s Run (1597). ry 


H. microcarpum, C. Muell. 
Monongalia: on bark of hemlock tree, Cheat River(1389). 
H. hians, Hedw. 
Mercer: on, damp, decayed bark, Bluefield (1840). 
H. demissum, Wils. Rhynchostegium demissum, Br. & Sch. 
Monongalia: on stones in rill, Tibb’s Run (1619) ;and 
on wet rocks (1595). ; 


BRACHYTHECIUM, Schimp. 


B. salebrosum, Br. & Sch. Tiypiuin plimosum, Huds. ; HT. sale- 
brosum, Hoftm. 
Fayette: near Nuttallburg—L. W.N. 


STEREODONTACE &. 


THELIA, Sull, 


T. hirtella(Hedw.), Sull. 
McDowell: on bark living beech, Elkhorn (1493.) 


T. asprella(Schimn.), Sull. 
‘Mercer: on bole living Cornus florida, Beaver Spring 
(lasoe 


HYLOCOMIUM, Br.. « Sch. — 


H. parietinum(1 ), Lindh. -Hypnum Schreberi, Willd. 
 Monongalia: on ground shade of Hemloeks, Laurel | 
Hills (1645.) 


‘triquetrum (I. }, Br. & Sch, 


Monongalia: on ground shade of hemlocks Laurel 
Hills C1649. ) 
CAMPYLIUM, Mitt. 
. hispidulum(Brid.), Mitt. Hypriin hispidulum, Brid, 


Mercer: on ground, oak woods, Bluefield (14: 32) 


. chrysophyllum. 


Mercer: on decayed log, damp place, Bluefield (1490, 
1491). rs 


ar. tenellus. 


Mercer: on bole dead tree, Bluefield (1479); on log 
damp place (1486). 


PTILIUM, De Not. 
P. erista-castrense(L.), De Not. Hypnum crista-castrense, L. 


Plentiful on grownd, tocks, logs, ete,, in the dense 
spruce forests. Grant: near Bayard. Randolph: near Cheat 


Bridge. 
2 STEREODON, Mitt. 
: imponens(Hedw.), Brid. Hypium imponens, Hedw. 


: Monongalia: on decayed log, Georgetown (1381) ; loc. 
eit., Tibb’s Run (1602). Fayette: near Nutt: eee W.N. 


8. cupressiforme(l..), Brid. H. cupressitorme, (.. 
Mercer: on damp decayed log, Bluefield (1487). 


iS. eurvifolius(Hedw.), Brid. Hl. curvifolium, Hedw. 

Monongalia: on decayed oak, Little Falls(1276) ; near 
Morgantown (1344) ; near Georgetown (1380); near Cassville 
(1420); on ground, Georgetown (1382). MeDowell: on de- 


cayed log, Elkhorn (1517). Mercer: loc. cit., Bluefield (1485), 
a Be aver Spring (1491). Fayette: near Nuttallburg— 
BIN 


PYLAISIA, Br. & Sch. 


. velutina, Br. & Sch. 
Monongalia: on bark living apple tree, Moreantown 
(1289. 
PLAGIOTHECIUM, Br. & Sch. 


P. denticulatum, Br. & Sch. 
Fayette: near Nuttallburg 


‘ 


Je NORE, 


. deticulatum, wr. densum. 
Monongalia: on sandstone boulder, Tibb’s Run (1642. ) 


. 
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P. Sullivantize, Schimp. i 
Monongalia: on sandstone boulder in deep woods, — 
Tibb’s Run (1618. ) 


CYLINDROTHECIUM, Br. & Sch. 


C. seductrix( Hedw.), Sull. 
Monongaha: on bark ving apple tree, Morgantown 

(1290). , on bark in oak woods, Bluefield (1450). Fayette: 

near Nuttallburg—L. W. N. 


C. cladorhizans(Hedw.), Schimp. 
Mercer: on decayed log, damp place, Bluefield (1489), 
Fayette: near Nuttallburg—L. W.N. 


ENTODON, C. Muell. 
E. palatinus(Neck.), Lindb. Platygyrium repens, Br. & Sch. 


Monongalia: on decayed log, Tibb’s Run (1608). 
Fayette * near Nuttallburg—L. W. N. 


NECKERACE & 
NECKERA, Hedw. 


N. pennata(L.), Hedw. 
Tucker: on tree trunks, Blackwater Falls (965). 


CLIMACIUM, Web. & Mohr. 


C. Americanum, Brid. 
Monongalia: on moist sandstone ledge, Cassville(1413), 


LEUCODON, Schwaeger. 


L. julaceus(ITedw:), Sull. 


_ Mercer: on limestone ledge, Beaver Springs (1532) ; 
McDowell: on rocks in rill, Elkhorn (1508). Monongalia: 
on oak log, Tibb’s run (1590). 


L. brachypus, Brid. 
Grant: on wet rotten log, Bayard (987). 
HEDWIGIA Ehrh. 
H, ciliata, Ehrh. 


" Re RE iee on dry, exposed boulders and rocks, The 
‘lats (1400). 
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(The following species are arranged in accordance with ae 

Dr. A. W. Evans’ “Arrangement of the Genera of aay 

a Hepatic® ;" Dr. Evans has kindly looked over and : 2 
identified all the numbers here reported.—C. F. M. Pi” 

. JUNGERMANNIACESR. ak 
FRULLANIA, Raddi. ae 

iF. Asa-Grayana, Mont. ae 
Monongalia: on sandstone boulder, Tibh’s Run (1654). 

Randolph: clinging to face of dry sandstone boulder, Pick- ity 
- ens (2206). ; a 
; JUBULA, Dumort. a 
J. Hutchinsiz( Hook), ‘Dum. rar. Sullivantii, Spruce. po 
MeDowell: on rocks in stream, Elkhorn (1509). Mon- ay 
ongalia: on sandstone boulder, Tibb’s Run (1655). 4 
: LEJEUNEA, Libert. aa, 
4 
iu Peaatacache Sull. q 
. Monongalia: on sandstone boulder, Tibb’s Run (1656. ) pa 
F RADULA, Nees. Per 
R. Xalapensis, Mont. . if 
‘ Mercer: face of limestone cliff, Beaver Spring (1551.) oa 
* Agrees with Hep. Am. 104. Rare. Ae 
| S 
Pr. tenax, Lindb. Pie 
Monongalia: on sandstone boulder in deep woods, a 
Tibb’s Run (1657.) Grant: on bark living cherry, deep vi 
-woods, Bayard (2060..) teen? 


PORELLA, Dill. 
@ platyphyllaw..), Lindh. ’ g 


Monongalia: on bark living apple tree, Morgantown | 
. (1291, 1292): on sandstone boulder, Tibb’s Run (1658). 
~ en Mercer: on oak log, Bluefield (1448); on limestone ledge, 
an Beaver Spring (1530) 


EP. pinnata, L. 
es , Fayette: on rocks in mist of falls, near Gauley Bridge 
(607). 
TRICHOCOLEA, Dumort. 


= ye 


~=T. tomentella(hrh.), Dum. 
McDowell: growine with Catharinea undulata on roots 
in rill, Elkhorn (1522 pt.). Grant: on wet sand in deep ra- 


vine, Bayard (2040). 
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HERBERTA, S. F. Gray. 


H. adunca(Dicks.) §. F. G. 
Monongalia: on sandstone boulder in deep woods, 
Tibb’s Run, (1659.) 
Other U. S. stations for this species are: Virginia, 
White Top Mt.—Mrs. Britton. North Carolina—Mr. Small. 
New York, Caatskills—Austin: New Jersey, Greenwood 
Mts.— Austin. 


BAZZANTA, S. F. Gray. 


B. trilobata(L.), S. F. G. Mastigobrium trilobatum, Nees. 
Monongaha: on bole of tree in deep woods, Tibb’s 
Run (1639. 1640); in wet depression sandstone boulder, loc. 
cit. (1660). Fayette: in deep woods—L. W. N. Grant: on 
wet Hemlock log, Bayard (2010.) 


B. deflexa(Mart.), Underw. 
Monongalia: on sandstone boulder in deep woods, 
Tibb’s run (1661.) 


CEPHALOZIA, Dum. 


C. multiflora, Spruce. 
Monongalia: on sandstone boulder and on ground in 
deep woods, Tibb’s run (1662). Grant: on wet Hemlock 
log, deep woods, Bayard (2080). 


C. curvifolia(Dicks.), Dum. 
Monongalia: with the last, on sandstone boulder 
deep woods, Tibb’s run (1663.) Grant: on wet dead bark 
deep woods, Bayard (2021). 


ODONTOCHISMA, Dum. 


O Sphagni(Dicks.), Dum. 
Monongalia: among mosses on sandstone boulder, deep 
woods, Tibb’s Run(1664). 


BLEPHAROSTOMA, Dum. 
B. trichophyllum(1..), Dui. 
Monongaha: on ground and sandstone boulder, dee 
woods, Tibb’s Run (1665). 
KANTIA, S. F. Gray. 


K. Trichomanis(L.), 8. F. G. 
Tucker: on wet decayed logs, near Blackwater Falls 
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“ 
(993). Monongalia: on wet ground (1599), and on sand- 
stone boulder in deep woods (1666), Tibb’s Run. Randolph: 
on damp sand, Pickens (2207). 


ANEURA, Dum. 
A. multifida (L.), Dum. 


Grant: on wet dead bark (8030), and wet decorticated 
wood (2070) ; in deep wooded ravine, Bayard. 


GEOCALYX, Nees. 


G. graveolens (Sclirad.) Nees. 
Monongalia: on ground and sandstone boulders, deep 
woods, Tibb’s run (1667.) 


SCAPANTIA, Dum. 
S. nemorosa(L.), Dum. - 
Menongalia: on damp sandstone boulder deep woods, 
Tibb’s run (1668). (Grant: on wet Hemlock log in deep 
woods, Bayard (2011). Randolph: on clay near a spring, 
Pickens, (2212). 


DIPLOPHYLLUM, Dum. 


D. taxifolium(Wahlenb.), Dum. 
Monongalia: on sandstone boulder deep woods, Tibb’s 
run (1669.) : 
PLAGIOCHILA, Dumort. 


P. Virginica, Evans; sp. nov. 

Growing in wide, depressed, and intricate tufts; stems 
ascending from a prostrate caudex, simple or sparingly 
branched, sometimes geniculate and rooting at the joints, 
otherwise eradiculose ; leaves contiguous or somewhat imbri- 
cated, widely patent, ovate or rhomboid-ovate, the dorsal 
margin decurrent, slightly reflexed, entire, the ventral margin 
plane or reflexed at base, mostly entire, the apex broad, 
rounded or truncate, sharply and irregularly spinulose ; 
amphigastria none 

Stems 1 to 38cm. long, with the leaves 1 to 2 mm. wide; 
leaves 1.2 mm. long, 0.7 mm. wide; spines short, acute, sep- 
arated by rounded sinuses, varying in number from 2 to 3 
on each leaf, usually 4 or 5; leaf-cells averaging 0.023 min. 
in diameter in middle of leaf, thin-walled and scarcely 
thickened at the angles. 

Mercer: on walls of dry limestone cave, Beaver Spring 
(1550). 


A98 
o 
Description of Figures. 
Fig. 1. Plants, natural size. 
2. Apex of stem, dorsal view x 11. 
3. ‘Part of stem, ventral’view x 11. 
4. Apical teeth of-leaf x 115. 
5. Cel's from middle of leaf x 225. 


P. porelloides (‘Torr.), Lindh. 
Monongalia: on sandstone boulders in moss, Tibb’s 

fun (1700). Grant on wet stones (2000. 2050), and in wet 

sand (2041), in deep ravine, Bayard. 


JUNGERMANNIA. Michx. 


J.exsecta, Schmid. 


Grant: on wet hemlock log in deep wooded ravine, 
Bayard (2012). 


PELLIA, Raddi. 
P. epiphyla(L), Corda. 


Rahdolph: on clay near a spring, Pickens (2211). 
HARPANTHUS, Nees. 


H. scutatus( Web. & Mohr.), Spruce. 
Monongalia: on ground and sandstone boulder, deep 

woods, Tibb’s Run (1670): Grant: on damp dead bark. 
Bayard (2020. 2031). 


METZGERIA, Raddi. 


M. conjugata, Lindh. M. furcata, Dum. in. pt. 
McDowell: on bark of beech, Elkhorn (1518).  Mon- 
ongalia: on bark of twig (1671). 


MARCHANTIACE &. 


MARCHANTIA, L. 
M polymorpha, L. ; 

Randolph: on ground in burnt place, summit of 
Point Mt. alt. 8700 ft. Grant: similar situation, near Bay- 
ard. Tueker: loc. eit., near Blackwater Falls. Gilmer: néar 
Glenville—V. M. Monongalia: among damp mosses base of 
sandstone boulder, Tibb’s run; between bricks of sidewalk 

with Bryum argenteum, Morgantown. 


CONOCEPHALUS, Necker. 


C. conicus(L.), Dum. 


Monongalia: on ground and sandstone boulders deep 
woods, Tibb’s run (1672.) 


~ 
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Plagiochila Virginica, n. sp. 


THALLOPHYTA. 


vie OE ESN ENG" 


re (The few specimens that I have gathered in this class, — 
es incidental to the collection of the higher orders, have ; 
t. been kindly examined by Dr. J. W. Ke ‘kfeldt.) ‘ 

gi 

% ‘oP 

a USNEZ. 


a Ach. 
Py. barbata(L.). 


: W a on old fees; common, Burning Springs. Ran- 
a dolph: on Rhododendron max. common,, Cheat Bridge. 


‘\ Mercer: on oak twigs, Bluefield.; and elsewhere about State: 


common on trees, roc Rs, and old fence rails. _ 
‘Var. florida, Fr 
Bluefield. 


" PARMELIEZ 
i, PARMELIA, Ach - 


~~ 
_P. Borreri, rar. rudecta, Tuck. 
Monongalia: on bark living locust tree, Falling Run . 


(1581). 
hg caperata(l..), Ach. ee 
ae on sandstone rocks and base of beech, 
BS Falling Run (1283). 


i. P. olivacea(L.), Ach. 
me On Liriedendron log ae felled. Monongalia: Fall- 
a ing Run (1343). 


iL PHYSCIA, DC. 


= 


ee lucomela(l..), Michx. 
Mercer: with moss on wet limestone ledge, Beaver » 


Spring, (1539). A 


Mercer: on oak twigs and chips among dead leaves, 


500 


PELTIGERIES. 
STICTA. Schreb. - 


S. pulmonaria(l.), Ach. 
Wirt: on trunks of oaks, near Burning Springs (327). 


S$. herbacea(Huds.), Ach. 
McDowell: on oaks, Elkorn. 


PELTIGERA, Willd. 


P. aphthosa(k.), Hoflm. 


Monongalia: on rock ledge, near Cassville. 
LECANOREZ. 
PLACODIUM, DC. 


P. cerinum(Hedw.), Naeg. & Hepp. 
Monongalia: on bark of beech, Falling Run (1357). 


LECANORA, Ach. 


L. astra(Huds.), Ach. 
Monongaha: on bark Liriodendron lox, newly felled, 
Falling Run (13842); on flat exposed surface sandstone rock, 
same locality (1287). ; 


CLADONIE® 
CLADONIA, Hoffm. 


C. Mitrula, Tuck. 
Monongalia: old beech log, Falling Run (1346). 


C. pyxidata(L.), Fr. 
Monongalia : along Falling Run, on bare sandstone 
rocks (1281) ;on moss in clay soil (1285); on deeayed log 
(1388) ; base of beech in soil (1282). 


C..gracilis(L.), Nyl. 
Monongaha: along Falling Run, on decayed log (1337) ; 
among mysses on clay soil (1286). : 


C. rangiferina(L.), Hoffm. 
Monongalia: on moss, Falling Run (1361). 


yp ie woe nr 01 


POC ti Rae rar, racemosa, Flocrk 


pie tye Monongalia: large patches on ground under chestnuts. 
ee Dille s. Mercer: same growth under oaks, near Beaver 
Spring. ’ 
£ 
C. cristatella, Tuck. ; 
nee Monongalia: on an old decayed log, Falling Run 
(1336). 
ye @ S 


DLA TRO MACE A. 


ay (Only one attempt has been mace so far to collect spe- 
cies in this sub-class; this was a dredging ina small 
pasture pool near Morgantown. The result was kind- 
ly examined, and the species identified. by the Rev. 
op Albert Monn, Jr.) 


_ Cymbelila gastroides, Kuctz. 
turgida(Grun.), Greg. 


ieee Deis Phoenicentron, Ehrb. 


Navicula viridis, Kuctz. 
major. Kuetz. 
nobilis(Ehrb.), Kuetz. 

yrhomboides, Ehrb. 
borealis, Ehrb.), Kuetz. 
trinodis, Lewis. 

UGT..—- 


-Achnanthes lanceolata, Brel). 
‘Synedra Ulna(Nitzsch.), Ehrh, 


Niteschia Amphioxys, var tatermedia, Grun. 


> 


> om axe 2 


a ‘ See 
eee 


pars 


FUNGACEA. 


AGARICACES. 
Leucosporce. . 


AMANITA. L. 
A. muscearia, L: 
Rooted on buried birch limb. Grant: near Bayard. 


Forma, ; 
A wartless form, apparently of this species, occurs on 
leaf mold in deep woods. Grant: near Bayard. 


COLLYBIA, Fr. 
C. dryophila, Bull. 


In moss on log, in deep woods. Grant: near Bayard. 


C. radicata, Rehl. 
On leaf mold. Monongalia: Rich woods near Mor- 
gantown. 


MYCENA, Fr. 


M. galericulata, Scop. 
Under dead oak twig. Under bark oak log. Monon- 
evalia: rich woods near Morgantown. 


OMPHALLA, Fr. 


O. campanella, Batsch. (in part). : 


On leaf mold, base of chestnut. Preston: near Terra 
Alta. 


MARASMIUS, Fr. 


M. opacus, B. & C. 
On dead branch Rhododendron maxinvim, common. 
Grant: near Bayard. 


M. rotula(Scop.), Fr. 
On dead birch limb. Grant: near Bayard. 


LENTINUS, Fr. 


L. strigosus, Schw. 
On dead Birch log. Grant: near Bayard. 


\* 
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- PANUS. Fr. 


P. stipticus (Bull.), Fr. 
Under dead branch Oak. Monongalia: near Morgan- 
town. 


LENZITES, Fr. 


L. sepiaria(Wulf.), Fr. 
On decorticated spruce stumps. Tucker: near the 
Falls of Blackwater. j 


Forma ———— 
A resupinate form. On dead hemlock logs. Grant: 
near Bayard. 


SCHIZOPHYLLUM, Fr. 


. §. commune, Fr. 
On bark dead oak. Grant: near Bayard. On dead 
apple twig. Monongalia: near Morgantown. 
Rhodospore or Hyporrhodie. 


VOLVARIA, Fr. 


V. bombycina(Pers.), Fr. 
Monongalia: on insect (?), Morgantown, 


Melanospore. 
STROPHARTIA., Fr. 


S. stercoraria, Fr. 
On decaying vegetable matter. Preston: near Terra 
, . ‘ ‘ 


Alta. 
HYPHOLOMA, Fr. 


H. sublateritium, Schaeff. ’ 
Under bark ash log. Monongalia: near Morgantown. 


PANZZOLUS, Fr. 


P campanulatus, L. 
On cow droppings, in deep coniferous woods, Grant: 
near Bayard. . 
\ 
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POLYPORACES. 
POLYPORUS, Fr. 


P. abietinus(Dicks.), Ir. 
On fallen Hemlock logs. Grant: near Bayard. 


P. adusts(Willd.), Fr. ; 
On dead Sumach branch. In decayed hickory stump. 
Monongalia: near Morgantown. 


P. applanatus (Pers. ), Fr. 

On dead Sugar Maple and Oaks. Wood: near Kana- 
wha Station. MeDowell: near Elkhorn. On dead ash log. 
Grant: near Bayard. Monongalia: near Morgantown. Fre- 
quent throughout the State. 


> 


P. Berkeleyi, I'r. : 
In dry exposed hollow in Oak stump. Monongalia: 
near Morgantown. 


P. carneus, Nees. 
On dead and decorticated Spruce stumps. Tucker: 
near the Falls of Blackwater. 


P. fomentarius LL.) Fr. ; 
On dead Birch. Grant: near Bayard. 


P. hirsutus(Wulf.), Fr. 
On dead birch and apple twigs. On bark Lirioden- 
dron log. Monongalia: near Morgantown. 


7 
cio = 


A small form, with white spores. On roots of fallen 
birch. Grant: near Bayard. 


P. lucidus(Leyss.), Fr. 
On dead hemlock logs. Preston: near Terra Alta. 


P. sulphureus, I'r. 
On decaying oak stump. Monongalia: near Morean- 
town, 


P. umbellatus, |r. 


In dry exposed hollow of an oak stump. Mononea- 
lia: near Morgantown. 


P. versicolor(L.), Fr. 
On decorticated Spruce stumps. Tucker: near the 
Falls of Blackwater, 


-F. rimosus, Berk. 
Exposed on dead Yellow Locust’ log. Monongalia: 
near Morgantown. 


om POLYSTICTUS, Fr. 


-P. hirsutus, Fr. 
On dead Apple twig. Monongalia: near Morgantown. 


'P. pergamenus, Fr. 
On dry exposed Oak railroad tie. Monongalia: near 
‘ Morgantown. 


P. cinnabarinus(Jacy.), Fr. 
Mouongalia: on dead limbs of cherry, Morgantown. 
iP. Sepa iior. Fr. 
° Under bark oak tog. Monongalia: near Morgantown. 


TRAMETES, Fr. 


TT. sepium, Berk. ; 
On dry exposed oak railroad ties. Monongalia: near 
Morgantown. 


‘ MYRIADOPORUS, PEK. 


pé induratus, I’k. 
-Probably only an imperfect condition of Poria abdu- 


cens, Pers fide Pk. Top of decayed oak stump. Monongalia: 
near Morgantown. 
oF GLCEOPORUS, Mont. 


. 


_ G. conchoides, Mont. 
z On oak chips. Monongalia: near Morgantown. 


= 


j MERULIUS, Hall. 


FY 


M. tremellosus, Schrad. 
Under bark oak log. Monongalia: near Morgantown. 


| HYDNACEZ. 
: IRPEX, Fr. 


+ 


1 SoENe Fr. . 
On dead sumach. Monongalia: near Morgantown, 


\ 


- | Ne ‘ 
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THELEPHORACE{. 
STEREUM, Fr. 
-S. complicatum, Ir. = 


On roots of fallen birch. Grant: near Bayard. On 
dry oak railroad ties. Monongalia: near Morgantown, 


S. frustulosum(Pers.), Fr. € ; 
On oak log. Monongalia: near Morgantown. 


S. sericeum, Schw. 
On dead birch twig. Grant: near Bayard. 


S. sulphuratum, B. «& Ray. 
“On White Oak log. Monongalia: near Morgantown. 


S. versicolor, Fr., rar. 


On dry Oak railroad ties. Monongalia: near Morgan- 
town. 


HYMENOCHAETE, Lev, 


H. corrugata(Fr.), Lev. 
On decorticated birch hmb. Grant: near Bayard. 


EXOBASIDIUM, Weron. 
EH. Rhododendri, Cran. 


Forming “cups” near the tips or marginsof livingleaves 
of Rhododendron maximum. Common in Grant and Tucker 
connties. I understand from Prof. Peck, that this.is his first 
knowledge of the occurring of this species in North America. 


CLAVARIACE &Z. 
CLAVARIA, Vaill. 
C. flaccida, Fr. 


On leat mold, in deep woods. Grant: near Bayard. 
TREMELLACE A. 
HYPSILOPHORA, Cke. 


H fragiformis(Nees), Cke. 
On bark dead Beech. Grant: near Bayard. 


| 


fie 3 soy: 


4 00% ae | 
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7 BOVISTA, Pers. 
e pila, B. & C. 


LYCOPERDON, Tourn. 
mek, pyriforme, Scheff. 


Under bark oak log. Monongalia: near Morgantown, 
. e 


: near Little Falls. 
SCLERODERMA, Pers. 


> ~ 7: 
§. vulgare, Fr 


w? Monongalia: free on open ground, Morgantown. 


Monongaha: plentiful on clay of woodland path; 
Pr. Run. Grant: on dead logs, Otter Fork of Cheat 


., UREDINACES. 
al merospore. 
is: | UROMYCES, Lev. 


U. appendiculata(Pers.), Lev. 


On living leaves of Pole Bean. Monongalia: 


Morgantown. 
U. Hedysari-paniculati(Schw. ), Parl. 
Point Pleasant. 


U. Lespedezze(Sch.), Pk. 


On living leaves Lespedezu violacca. Monongalia: 


Morgantown. 


x 
} 


e U. Trifolii(A. & S.), Winter. 
On living leaves Trifolium pratense. 
Point Pleasant. 


Didymospore. 
f PUCCINIA, Pers. 


4 HP. flosculosorum(A. & $.), Rohl. 
q On living leaves Cnicus lanceotatus. 


Point Pleasant. 


, On living leaves Desmodiwin canescens, 


Mason: 


Mason: 


Mason: 


‘ 
On spruce chips. Tucker: near Falls of Blackwater. 
Ei biice 


hear 


near 


hear 
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P. Pimpinelle St.), Link. . 
On living leaves Osmorrhiza Claytoni. Monongaha: — 


near Morgantown. Ls 
P. Rubigo-vera 
On living leaves Tritiewm sativum. Wood: near Ka- 
hnawha Station. 
P. sauveolens(lPers.), Pk. 
On living leaves Cuicus lanceolatus. Wood: near Ka- 
nawha Station. 


GYMNOSPORANGIUM, DC. 


|. 


G. macropus, Link. 
Mercer: plentiful on Hving Junipers, near Princeton. 


Phragmosporde. 


PHRAGMIDIUM, LE. 


P. Potentillae(Pers.); Jvarst. Bis 
Monongaha: uredo on Lying leaves Potentilla Cana- 
densis, near Morgantown. 


COLEOSPORIUM, Lev. 


C. Sonchi-arvensis(Pers.) Ley. 
On living leaves of Vernonia Noveboracense, common, 
Mason: near Point Pleasant. 


C. Senecionis(Pers.), Peridermium Pini, Auth... acicola, Rabh. 
} clectdium Pini, Pers. 
Wood: wcidium on Lying leaves Pinus niitis, near 

Lockhart’s Run. 


Uredinew Inferiores. 


ZECIDIUM. Pers. 


¢ 
A. Houstonianum, Schw. 
Monongalia: spermagonia on living leaves Houstonia 
cerriulea, near Morgantown. 


ROESTELIA, Rebent. 


R. Pyratum, Schv. 
On living leaves roan-beauty apple. Wood: near 
Lockhart’s Run, Cabell; near Huntington, 


5O9 
PERIDERMIUM. Chev. 
P. Peckii. 
Pocahontas: on living leaves Tsuga Canadensis, near 
Traveler's Repose. 
P. balsameum, Pk. 


Under surface living leaves Abies Balsamea. Randolph: 
at Shades-of-Death. 


CAHOMA., Link. 


C. nitens, Schw. 
On living leaves Rubus hispidus. Monongalia: near 
Morgantown. 


USTILAGINACES. 
Anu rOSpore . 


USTILAGO, Pers. 
U. Maydis( DC. ), Cda. 


On living ears and tassels of sweet corn. Monongalia: 
near Morgantown, prevalent (1891). 


U. segetum(Bull.), Ditm. 
On living heads of wheat and oats. Mononegalia: 
near Morgantown. Lewis: near Alum Bridge. Taylor: 
near Thornton. 


WU. Tritici(Pers.), Jensen. 
On living leaves of wheat. Monongalia: near Mor- 
gantown. 


Dictyosporex. 
UROCYSTIS, Rabenh. 
U. Anemones, Schroh. 
Monongalia: on living leaves and under bark of electra, 


Morgantown. 


PERONOSPORACESR. 
PHYTOPHTHORA, D. By. 
P. infestans(Mont.), D. By. 


On living potato leaves and tubers. Monongalia: 
near Morgantown. 


ee ae 0 We US Re OF Os eT he A, oe a 


P. obovata, Bonor. 
On?) Tucker: near Davie: 


CYSTOPUS, DeBy. 


C. candidus(Pers.), Lev. age ; 
Monongalia: on living leaves Dentaria diphylla, Little — 


Falls. 
PERONOSPORA, Cda. 


P. obovata, Bon. a 
= a & ry. 
Preston: on living leaves Spergula arv., Terra Alta. 


‘ 


- P. viticola. 
On Grapes. Monongaha: near, Morgantown. 


ENTOMOPHTHORACE ZA. 
EMPUSA, Cohn 
E. Gryllii(Fr.), Nowakow. 


On tufted catapilar, on locusts, and on JMuscer. Mon- 
ongalia: near Morgantown, plentiful (1891). ; 


KE. Musce(Fr.), Cohn. 
On common house-fly ; prevalent on a Tachina sp. on 
maples in 1892; Monongalia: Morgantown. 


PERISPORIACEA. 


(Lrysipher.) 


Amerospore. 


PODOSPHZERA, Kunze. 


P. oxycantha(DC.), D. By. ; ; 
On hving Cherry, Thorn, and Persimmon. Monon- 
galia: near Morgantown. 


P. triadactyla(Waller.), D. By. 
On living leaves cultivated Cherry. Cabell: near 
Huntington. , 


SPH ZAAROTHECA, Lev. 
S. Humuli(DC.), Burrill. 


On living leaves Agrimonia Eupatoria. Preston: near 
Terra Alta. 


Bud 
UNCINULA, Lev. 


U. Ampelopsidis, I’k. 


Cn grapes. Monongalia: near Morgantown, 


ERYSIPHE( Hedw.), DC. 


E. graminis, DC. 
On living leaves Pou pratensis. Preston: near Terra 
Alta. 
SPH ARIACES. 


Phe OSPOrTae Fe 


HYPOXYLON, Bull. 


H. fuscum(?ers.), Ir. 
On dead and decorticated maple. Grant: near Bay- 
ard, 


DOTHIDEACEX. 
Hyalospora « 
PHYLLACHORA, Fekl. 


P. graminis(Pers.), Fekl. 
On living leaves of Asprella Hysterix. Fayette: near 
Nuttallbure, 


PLOWRIGHTIA, Sacc. 


P. morbosa(schw.), Sace. 
Monongalia: on limbs of plum and cherry, Morgan- 
town. 


HYSTERIACE#. 
LOPHIODERMIUM, Chev. 


L. Pinastri(Schrad.), Chey. 
Hampshire: on living leaves Pinus inops, Romney. 


PEZIZACE ZX. 
Hyalosporae, 


PEZIZA, L. 
(Mollisia Karst.) 


P. cinerea, Batsch. 
Monongalia: on decayed log, Morgantown. 


P. aurelia, Pers. 
Monongalia: on dead leaf in rotten log, Little Falls. 


P. scutellata, 1. 
On dead bark in water. Grant: near Bayard. 


LACHNEA. Fr. 


L. erinaceus(Schw.) 
Under side Oak log. Monongalia: near Morgantown. 


L. scutellata(L.) 
On rotting Beech log, and under bark wet Oak log. 
Monongalia: near Morgantown. 
BULGARIACEZ. 
Phraqimospore. 
CORYNE, Tul. 
C. urnalis(Nyl.), Sacc. C. purpurea, Fekl. 
Rotting beech log, and under bark oak log. Monon- 
galia: near Morgantown. 
GYMNOASCACEX. 
(Lvoascee. ) 
TAPHRINA, Tul. 


PS Pruni. bok". 
On plums. Monongala: near Morgantown. 


T. deformans( Berk.), Tul. 
On peach leaves. Jefferson: near Charlestown. 
SACCHAROMYCETACEX&. 
SACCHAROMYCES, Myen. 


S. cerevisiz, Meyen. 
In Pasteur’s Hquid left uncorked in labratory. 


S. Mycoderma, Reoss. 


On same liquid as above. 


ee a ee. oe 
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SonmLeOMYyY CETACH A, 
Daculogence. 


BACILLUS, Cohn. 
B. acidilactici. 
In sour milk. 


B. subtilis, Cohn. 
In infusion of hav. On boiled potato. 


B. tuberculosss, Koch. 
In sputa of consumptives. 


B. ulna, Cohn. 


On boiled white-ofege. 


Isolated from blood of self when suffering from ‘ha 
Grippe.” 


SPIRILLUM, Ehrb. 


S. undula( Mucll.), Ehrb. 
In infusion of hay. 


BACTERIUM, Ehr. et. Trev. 


B. lineola, Cohn. 
In infusion of radish. 


B. termo, Dujard. 
In various decomposing organic substance. 


B. 


sp. NOV. Mss. 
Isolated from dead locusts. 


MICROCOCCUS (Hall.), Cohn. 


M. amylovorus, Burrill. 
In “fire-blight” of Pears. 


M aurantiacus, Cohn. 
Caught on sterilized potato. In laboratory. 


M. crepusculum, Cohn. 
Found associated with Bacterium termo in decomposing 


infusions. 


M. luteus, Cobn. 
Caught on sterilized potato, Tn laboratory. 
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M septicus, Cohn. 
Found in blood of dead calf. 


M. ures, Cohn. 
In decomposing urine, 


MYXOMYCETACES. 


Tricophora : 


TRICHIA, Hall. 


T. chrysosperma(Buli.), DC. . 
Monongalia: on decayed wood, near Morgantown. 


HEMIARCYRIA, Rostf. 


H. clavata, Rostf. 
Under bark of wet oak log. Monongala: near Mor- 
gantown. 


H. rubiformis, Rostt. 
Under bark ash log. Under bark oak log. Monon- 
galia: near Morgantown. 


SPH ARIOIDACES. 
Hyalosporae. 


PHYLLOSTICTA, Pers. 


Pr acericola, C-&_E. 
On living leaves Acer saccharinum, L. Putnam: near 
Buffalo. 


P. Asimine, E. & Kell. : 
On living leaves of Astin/ia triloba. Monongalia: near 
Camp Eden. 


P. Labrusce, Thun. 
On living leayes Concord Grape. Wood: near Lock- 
hart’s Run. 
Scolecospore ; 


SEPTORIA., Fr. 


S. Rubi, West, et B. & C : 
o if 5 F 
Wood: on living leaves Rubus Canadensis, Lockhart’s 
Run. 


S. Verbene, Cer. 
On living leaves Verbena urticifolid. Jefferson : near 
Shenandoah Je, 


S. Kalmieecola(Sch.) B. & C. 
Monongalia: on living leaves of Kalmia latifolia, Camp 
Eden. ; 
LEPTOSTROMACEZ!. 


Phragmospore ? 


DISCOSIA, Fr. 
D. maculecola, Cer. 
On living leaves Dispormm lanuginosmm. Grant: near 
Bayard. 


ENTOMOSPORIUM, Lev. 
E. maculatum. Ley. 
On living leaves and fruit of the pear. Monongalia : 
near Morgantown. 
MELANCONIACE A. 
Hyalosporae. 
COLLETOTRICHUM, Cda. 


C. Lindemuthianum, Scrib. 
Pods of wax butter-bean. Monongalia: near Morgan- 


town. 
Scoleco-allantosporae. 
LIBERTELLA, Desm, 
L. faginea, Desin. (Quaternaria Persooni’, Tul. forma. ) 


On bark of dead beech. Grant: near Bayard. 
MUCEDINACEA. 
Aineroxporee. 
MONILIA, Pers. 


M. fructigena, Pers. 
On cherries. Monongalia: near Morgantown. 


OIDIUM, Link. 


O. monilioides, Lk. Conidia of Erysiphe graminis, DC. 
Preston: on living leaves Poa pratensis, near Terra Alta. 


O. leucoconium, Desi. Conidia of Spherrotheca pannosa, Ley. 
Cabell; on living leaves of Rosa cult., near Hunting- 


ton. 


| 
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HYPHODERMA, Fr. 


H. Dezmanzieri, Duly. 
Wood: on living leaves Pinus mitis, Lockhart’s Run. 


DEMATIACEA. 
Didlymospore. 
FUSICLADIUM, Bon. 


F. dendriticum,(Wallr.), Fekl. 
On living leaves and fruit of the Apple. Monongalia: 
near Morgantown. 
Phragmospore. 


CERCOSPORA, Fr. 
C. caulophylili, Pk. 
On living leaves Caulophyllian  thalictroides. Grant: 
near Bayard. 


C. smilacis, Thun. 
On: living leaves Smilax. Monongaha: near Camp 
iden. 
Dictyosporac. 


MACROSPORIUM, Fr. 
M. Tomato, Cook. 
On cultivated sp. tomato, Monongalia: near Morgan- 
gantown, not prevalent (1891). 


SEPTOSPORIUM, Cda. 


S. Equiseti, Pk. sp. nov. (MSS.). 
Tips of living leaves of Equisctum arvense, Doddridge: 
near Center Point. Monongalia: on campus. 


TUBERCULARIACE Z&. 


(Tubercularice Mucedinee.) 
Z | MeCPOSPOTe. 


TUBERCULARIA, Tode. 
T. vulgaris. 
On dead Sumac limbs. Monongalia: near Morgantown. 


CYLINDROCOLA, Bon. 


C. dendroctoni, Pk. n. sp. 
Sporaglochia minute, forming irregular masses, soft, 


ee 


S17 


somewhat waxy, white or whitish; sporophores slender, 
abundantly branched aboye, often compacted below into a 
short stem-like base, spores catenulate, short cylindrieal, sub- 
truncate, colorless, .O0OL6 to 0002 in. long, 00008 to .0001 
broad. 

On dead insects, Dendroctonus frontatis, beneath the 
bark of pine. Hampshire: near Romney, W. Va. 

The insects are probably killed by this fungus as they 
lie dead in their burrows in the inner bark of the tree 
(Pinus /nops.) 

On some of the insects there is a cottony or flocculent 
mass of white mycelium interwoven ina somewhat reticulate 
manner, and collected in strings or bundles. It bearsno fruit 
but is probably a luxurient growth of the mycelium of this 
fungus. 

Occasionally the fungus seems to spread from the in- 
sect to bark immediately adjacent to it. 


Phraqmosphore. 
BACTRIDIUM, Kunze. 


B. flavum, k. & 8. 
Under bark wet Oak log. Monongalia: near Morgan- 


town. 


FUSARIUM, Desm. 


F. Solani, Mart. E 
Found associated with the black rot on tomatoes that 


have fallen badly affected with the disease. 


F. culmorum, Smith. 
Monongalia: on heads living ripe wheat, Laurel Point. 
“This specimen combines the characters of a number 
of so-called species, making it difficult to say which it really 
is. Probably they. are all forms of one species.” Prof. Peck 
(in letter). 


Tuberculariee Dematiee. 


Ameriospore. 
EPICOCCUM, LE. 


E. neglectum, Desi. eo 
On living leaves Avena sativa and Catalpa Bignonto- 


oides. Monongalia: near Morgantown. 
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CONCLUSION. 


Although I have worked only two seasons among the plants 
of the State, as a side issue from my duties at the Experiment Sta- 
tion, I can not feel—notwithstanding the assistance of those who 
have kindly contributed toward this catalogue that much more 
than a beginning has been made toward a knowledge of the plant 
life within our boundaries. However, this rich field already makes 
a good showing, even when compared with the alnost complete 
work, done by many observers combined, in other states, as will be 
noted by an examination of the following table : 


W.Va. Col. Mass. Ohio. Ark. Neb. NUY. Ills NW 
Genera ~ 614 430 4438-453 562 562  -533 551 
Species*13865 .1145 1162 1232 1233 1258 1330 14381 1995 

* Anthophyta and Pteridophyta only. 

Summary of the Flora. 
Genera. Species. Varieties, Forms. Total. 
Anthophyta, 504 1189 109 23 1321 
'Pteridophyta, 15 39 4 1 4A 
Bryophyta, 66 107 6 113 
Thallophyta, o4 164 3 167 
Total, 679 1499) 119 D7 1645 
Of thes» there are native of the State, 1452 
Foreign, 193 
Total s).ecies, varicties, and forms, 1645 


SUPPLEMENT. 


FOSSIL FLORA. 


In this preliminary list of the rich fossil flora of the State, I give 
simply an alphabetical arrangement of the genera.and species, not 


deemme it necessary to enter into the classification or more detailed 
designation of the geological and geographical distribution than a 
simple mention of the localities, on account of the undeveloped 
condition of the work in this branch. 

The major part of this lsc is kindly contributed to this publica- 
tion by Mr. R. D. Lacoe from his extensive library and collections, 
the latter containing a large amount of material as yet unworked. 

The study of the palacobotany of this State has been already ably 
begun by Profs. I. C. White, and W. M. Fontaine, (F. & W.), who 
have published a work entitled “The Permian Flora,” issued as Vol. 
PP of the Pennsylvania, Second Geological Surbey. 
ALETHOPTERIS. 

A. aguilina(Sehl.),Schp. Lower Barrens. Ohio: Wheeling. 

A. gigas,Gein. Upper Barrens. Marshall: Bellton. 

A, grandifolia, Newby. Conglomerate, Fayette: (Quinnimont 

A, Helene, Lx. Conglomerate. layette: Quinnimont. 

: A. lonchitica, Br.),Schp. Conglomerate. fayette: Quinnimont. 

A. Virginiana, F. & W. Waynesburg C, Monongalia: Cassville. 
ANNULARIA. 

A, carinata, Guth Waynesburg C. Monongalia: Cassville. 

Doddridge: W. Union. 

Upper Barrens. Marshall: Bellton. 
A, longifolia, Br. Waynesburg C. Monongalia: Cassville. 
Waynesburg C. Doddridge: W. Union. 

A. minuta, Br. Upper Barrens. Monongalia: Blacksville. 

A, radiata( Br.), St. Waynesburg C. Monongalia: Cassville. 

A, sphenophylloides, Lenk, © Waynesburg C. Monongalia: Cassville, 

Lower Barrens. Ohio: Wheeling. 
; Var. /ntermediv, Ux, Upper Barrens. Monongalia: south of 
Z Jollytown, Pa. 
Upper Barrens. Monongalia: Brown’s 
Mills. 
. 
\ ! 


ARCHAKOPTERIS: 


AL, obtusa, ix. 


0A, Alleghauensis(Meek.), Lx. 
il. Bockschiana(Goep. ), Ux. 


A. Hibernica.Korb, (Lx. ). 


ASTEROPHYLLITES. 


A, acicular’s, Daws. 


A. rigidus, Br. 
A. sublevis, Lx. 


BAIERA., 
B. Virginiana,®. & W. 


CALAMITES. 
C" cannejormis, Schloth. 
CO isci br. 
_O. Suckow?i, By. 
CALLIPTERIDIUM. 
C. Dawsonianum, F.&W. 


CO. grandifolium, ¥.& W. 


(. Grandini,(Br.), lx. 


(" Massilioneum, Six. 
CLoblongifolium, &.& W. 


& odontopterotdes, PF, & W. 


(Lunitum, EF & W * 
CALLIPTERIS. 


(OL conferta, Br, 


CARDIOCARPUS, 


(longicollis, Ux. 


Cellipticus var.rigosus, MSS, 
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Vespertine. Greenbrier: Lewis Tunnel. 
Vespertine. Greenbrier: Lewis Tunnel. 
Vespertine. Greenbrier: Lewis Tunnel. 
Vespertine. Greenbrier: Lewis Tunhel. 


Conglomerate. Fayette: (uinnimont, 
Sewell. 
L. Productive C. M. 


L. Productive C. M. Kanawha: 


Upper Barrens. 


Lower Barrens. 
Conglomerate. 


Ohio: Wheeling. 
Fayette: Quinnimont, 
Sewell. 
Waynesburg C. Monongalia: Cassville. 
L. Productive C.M. Boone: Short Qreek. 
Waynesburg C. Monongalia: Cassville. 
Waynesburg C. Doddridge: W. Union. 


Waynesburg C. Doddridge: W. Union. 
Waynesburg ©. Monongalia: Cassville, 
Dent’s Run, Georgetown, 
Waynesburg C.  Doddridge: W. Union, 
Waynesburg C. Monongalia: Dent’s Run. 
Georgetown. 
Kanawha: Camp- 
; bell’s Creek, 
L.. Productive C.M. Boone: Short Creek. 
Waynesburg C. Monongalia: Cassville, 
Dent’s Run, Georgetown. 

Marshall: Bellton. 
Monongalia: Arnetts- 
ville, Cassville, Dent's 

Run, Georgetown. 


L. Productive GC. M. 


Upper Barrens. 
Waynesburg (. 


Upper Barrens. 


Washington C, Mouongalia: Brown’s 
Bridge, Brown’s Mills 
Dunkard Creek. 

L. Productive C.M. Kanawha: Camp- 
bell’s Creek. 
Kanawha: Malden 
mine. 


L., Productive C, M. 


~CARDIOPTERIS. 
(' frondosa,Schimp. 


CARPOLITHES. 
C bicarpa,F.& W. 
C. marginatus, B&W, 


a CAULOPTERIS. 
) Cielliptica, F.& W. 
C. gigantea, P.&W. 


CORDIATES. 
C" borasstfolius(St. ). Ung. 
( ‘s crassinervis, FE, «& W A 


CYMOGLOSSA. 
CLobtusifolia, B&W. 
 brevilobata, F.& W 
C. formosa, B.& W. 
C lobata, F.& W. 


EQUISITITES. 
E.clongatus, Hd W. 
2B rugosus, Schimp. 


E.. striatus, F.& W. 


EKREMOPTERIS. 


FE.artemis tefolia( Br. ), Schp. 


. E. Cheatham, lax. 


GONIOPTERIS. 
G.elliptica, F.& W. 
G, Newberriana, F.& W. 
G oblonga, F.&W. 


*GUILIELMITES. 
Gy. orbicula ris, F. & W. 


LEPIDODENDRON. 
LL. clypeatum, Lx. 
LL. sclaginoides, Sternb. 
LL. Sternberg’, Br. 


LL. Veltheimianum, Sternb. 


LEPIDOSTROBUS. 
L.ornatus, li. & H. 
L, Salishuryt, Ux. 


Svat 
Greenbrier: Lewis Tunnel. 


Vespertine 


Waynesburg C. 
Waynesbure C. 


Monongalia: Cassville. 
Monongolia:; Cassville. 


Waynesbure C, 


, Monongalia: Cassville. 
Waynesburg C, 


Monongalia: Cassville. 


Lower Barrens. 
Waynesburg C. 


Ohio: Wheeling. 
Monongalia: Cassville. 


Waynesburg C. 
Waynesburg C. 
Waynesburg C. 
Waynesburg C. 


Monongalia: Cassville. 
Monongalia: Cassville. 
Monongalia: Cassville, 
Monongalia: Cassville. 


Doddridge: W. Union, 
Doddridge: W. Union. 
Doddridge: W. Union. 


Waynesburg C, 
Waynesburg C. 
Waynesburg C, 


L. Productive (.M. Kanawha: Coalmont. 
J,. Productive C.M, Kanawha: BI’ksburg. 


Monongalia: Cassville. 
Doddridge: W. Union. 
Doddridge: W. Union. 


Waynesburg C. 
Waynesburg C, 
Waynesburg C. 


’ 


Waynesburg C. Monongalia: Cassville. 


L. Productive C. M. 

Conglomerate. Fayette: (uinnimont, 
Sewell. 

L. Productive C. M. 

Vespertine. Greenbrier: Lewis Tunnel, 

Vespertine. Greenbrier: Lewis Tunnel: 


Kittanning Coal, 
Coal river, 


L. Productive C. M. 
L. Productive C, M. 


LESCUROPTERIS. 
L.udiantites, Ux. 
LL. Moorevx), Sehp. 


MEGALOPTERIS. 
VW. Hartti’, Andy, 


M. Sewellensis, Font. 
NEMATOPHYLLUM. 

Niangustum, bo & W: 
NEUROPTERTIS. 

No aeutifol/a, By. 


Viauricaata, Br. 


Ni bifornees, Lx. 
iN, Clarhesout, Lx. 
Aw cordata, Br. 


N.dictyopteroides, E.& W. 


N. fimbriata, Ux, 


N. Hexuos, Br. 


Var. longifolia, F.& W. 
IN. gibosa, lise, 


NV. Granger’, By. 


No lic terophylla, br. 


N hirsita, Ux. 


N, Loschti, By, 


¢ 


Waynesburg C. Monongalia: Georgetown. 
Lower Barrens: Ohio: Wheeling. 


(uinnimont, 
Sewell. 


Conglomerate. — Fayette: 


Conglomerate. Fayette: Sewell. 


Monongalia: Cassville. 
Doddridge: W. Union. 


Waynesburg C. 
Waynesburg C. 


Lower Barrens. Ohio: Wheeling. 
LL. Productive C. M. Upper Freeport C. 
Waynesburg C. Monongalia: Cassville, 
Arnettsville. 
Doddridge: W. Union. 
Marshall: Bellton. 
Kanawha: Blacksburg, 


Waynesburg C. 
Upper Barrens. 
Kittanning C. 
Kittanning Coal. 
Waynesburg C. 
Waynesburg C. 
Upper, Barrens. 


Monongalia: Cassville. 
Doddridge: W. Union. 
Monorgalia: Brown's 
Mills. 
Waynesburg C,  Doddridge: W. Union. 

Upper Barrens. Marshall: Bellton. 
Waynesburg C. Monongalia: Arnettsville, 
L. Productive C. M. Kanawha River. 
Waynesburg C. Doddridge: W. Union. 
Upper Barrens. Monongalia: Brown’s 
Mills. 

Lower Barrens. Ohio: Wheeling. 

L. Productive C. M. Upper Freeport C. 

LL. Productive C. M. Kittanning C. 
Waynesburg C.  Doddridge: W. Union. 
Upper Barrens. Monongalia: Brown's 
Mills. 

Ohio: Wheeling. 

Monongalia: Brown's 
Mill.s 
Kittanning Coal. 


Lower Barrens. 
Upper Barrens. 


LL. Productive C. M. 

Upper Barrens, (throughout. ) 

Lower Barrens. Ohio: Wheeling. 

L. Productive C. M: — Kittanning Coal. 

l.. Productive C. M. Upper Freeport C. 

Waynesburg C. Monongalia: Cassville. 

Upper Barrens, Monongalia: Brown’s 
Mills. 


Lower Barrens, Ohio: Wheeling. 


NtI\i Neheuchzerii, 


oP. 


> er 


at) IV. Smishti, Lx, 


Br. 


tenutfolia, By. 


oe 


~ ODONTOPTERIS. 
O. densi folia,¥. & W. 
O, gracillima, Newby. 


ta O.nervosa, F. & W. 
A = 


ei O. neuropteroides, Newby. 
. f 

>) 0. Newberry, Lx. 

‘a 
he 


AO obtustloba. 


id 


var. rarinercis, FP. & W: 
O. pachyderma,¥. & W. 


~ 


at OO: Reichi ana, ¥. 


+ 


SW. 


i ? " 
‘ ~ ° 
. 


O. sphenopteroides, Ux. 


— O. subcuncata, Bunby 
¥ aS 


20. tenuinervis, Tox. 
20. Worthenii ie 


4 


as ea 


Waynésburg 


Waynesburg ©. 
Upper Barrens, 


Upper Barrens. 
. Lower Barrens. 
L. 
L. 


Upper Barrens. 


Conglomerate. 


Waynesburg C.. 


L. Productive C. M:, Kanawha: Blacks- 


Conglomerate, 


Waynesbure C. 
Conglomerate, 


Waynesburg C. 
Waynesburg C, 
Conglomerate. 


Conglomerate. 
Conglomerate. 


Upper Barrens. 
Waynesburg C. 
Waynesburg C, 

Way nesbure C. 
Upper Barrens. 


L. Produetive C. 


L. Productive C. 
Waynesburg ©. 


L. Produetive C, 


Upper Barrens. 


Waynesburg C, 


Productive C.M. 
Productive C. M 
Waynesbure C. 


Fayette: Quinnimont, 
Sewell. © iss 
Monongalia: Cassville. 
Dodaridge: 1 Winters 
Fayette: Quinnimont, 
Sewell. 
‘Fayette: (uinnimont, 
Sewell, 
Fayette: Quinnimont, 
Sewell 
Marshall: near Bellton. —— ¢ ; 
Monongalia: Cassville. 


Monongalia: Dent’sRun, 


i 
Monongalia: Cassville, 
Dent’s Run. 
Doddridge: W. Union. 
Mongnealia: Brown's 
Mills. 
Monongalia; Brown's — 
Mills. 


ca 


Ohio: Wheeling. ~ 
Upper Freeport ong?’ 

Kittanning Coal, — 
Monongalia: Cassville. 


Monongalia: Brown's” 
| Mills. 
Fayette: Qunnimont, 
Sewell. L 
Monongalia: Arnette. =i 
Wille 


burg, Coalbure. 
fayette: Quinnimont, 
Sewell. 


Monongalia: Cassville. 


Monongalia: Casswille. — 


Monongalia: Brown's 

* Mills. 

M. Kanawha: Blacks- 
burg. Li 
M. Boone: Short oreek. aN 
Monongalia: Arnettes- ai 
ville. fs 
M. Upper Freeport C. 99 
Monongslia: ‘Brown's’ 
Miils. ie 


Monongalia: Cassville, 


PECOPTERIS. 


ee 


ANGUS PLM, 


BE. & W. 


P. arborescens(Sehl.), Br. 


fe 


tie 
A 


E. 


ie 
We 


1 


P. Germari(Weiss. ), F.& W. 


% 


Var. integraptnnd, FE &W. 


arguta, Sternb. 


asplenotdes, Be daw. 


Buckland ti, 


Candolliana, 


Br. 
Br. 


CTstl, 
dental, 


Var. crenata, F. 


Br. 
Br 


& W S 


Var. parca, F& W. 


‘ elegans, Germ. 
Pell 
P 


elliptica, Banby. 


emarginata(Goep ),Bunby. 


Var. CrASSTIROLU Ts, F. & W 
Var. cuspidata, Bids W. 


P. goniopteroides,E.& W. 


P. Heeriana B&W. 
imbricata, R.& W. 
inclinata, F.& W. 
>. lanceolata, F.& W. 


/ 


PP: 


[ 


P. 


> 


Vee 


be ee 
~ 


2 
. microphylla, 


latifolia, | 


BR. longifolia, Br. 
Re: mertantopterot des, B.& \W 
/ By. 

[es 


Miltonvi, Br. 


notata, Ux. 


 oreopteridia(Sehloth. 
*ovoides, FB, 


& W. 


2 pachypteroides, ¥, 
pennaeformes, Br. 
latifolia | 


Var. 


Ya WW. 


& W. 


D&W 


DP. platynervis, EF. & W. 


), Ba 


. Waynesburg C, 


Way nesburg ©. Monongalia: Cassville. 
Waynesburg C. Monongalia: Dent's Run. 
Way nesbure ©. Doddridge: West Union. 
Waynesburg C. Monongalia: Cassvilie. 


Waynesburg C. Doddridge: W. Union. 
Upper Barrens. Marshall. Bellton. 
L. Produetive C.M. Upper Freeport C. 
Waynesburg C. Monongalia: sta. ? 


Upper Barrens, in coal. Marshall: Tyler. 


Waynesburg ©. Monongalia: Cassville. 
Ws ay nesburg ©, Doddridge: W. Union, | 
Jaynesbure C. Monongalia: Cassville. 

Lower Barrens. Ohio: Wheeling. 
Lower Barrens. Ohio: W heeling. 
Waynesburg C, Doddridge: W. Union. 
L. Productive C°M. sta.? 
Waynesburg ©. Monongalia: Cassville. 
Lower Barrens. Onio: Wheeling, 


Waynesburg C. 
Waynesburg ©, 
Waynesburg C. 
Way nesburg C. 
Waynesburg C. . 
Upper Barrens. 
Waynesburg C, 
Waynesburg 


Monongalia: Cassville. 
Monongalia: Cassville. 
Monongalia: Cassville. 
Monongalia: Cassville. 
Monongalia: Cassville. 
Marshall: Bellton. 

Monongalia: Cassville. 
Doddridge: W. Union. 
Doddridge: W. Union. 


Waynesburg C. Doddridge: W. Union. 


Waynesburg C. Monongalia: Cassville. 
Waynesburg C. Monongalia: Cassville, 
W aynesbure C. Monongalia: Cassville. 
W aynesburg C. Monongalia: Cassville. 


Waynesburg C. 
Way nesburg Cr 


Monongalia: Cassville. 
Onio: Moundsville. 


Upper Barrens. Marshall: Belton. 
Waynesburg C, Monongalia: Cassville. 
Upper Barrens, Marshall: Bellton, 
Waynesburg ©. Monongalia: Cassville. 


. Waynesburg C, Monongalia: Cassville. 
Way nesburg C. Monongalia:- Cassville. 
Way nesbur; eC, Monongalia: Cassville, 
W aynesburg C. Marshall: W. Union. 


Wh Productiy exon 


M. Ohio: Wheeling. 
Lower Barrens. 


Ohio: Wheeling. 


Upper Barrens. Marshall: Bellton. 
Upper Barrens. Marshall: Bellton, 
Waynesburg C Monongalia: Cassville. 
Waynesburg C. Monongalia: Cassville. 
Waynesburg C. Monongalia: Cassville. 
Waynesburg C. Monongalia: Cassville 


and Dent’s run. 


ee as ©. 
‘Te Lower Barrens. 


 P.rarinervis, F.& W. 
—— P.rotundifolia F.&W. 


Waynesburg (. 
Waynesburg C. 
Upper Barrens. 
Waynesburg (C. 
Waynesburg C. 


P.rotundiloba, ¥.& W. 
. Sokimperanc, E.& W. 


<a PP subfaleata, E.& W. 
Er P. tenuinervis, F.& W. 


Waynesburg C. 
Waynesburg ©. 


Upper Barrens. 


fea t-.ettlosa, Br. 


 PSEUDOPECOPTERIS(from Pecopteris.). 


Pe muricata(Br.), Lx. Conglomerate. 
,. 4 nt 
yh 
» > P.nervosa(Br.), Lx. Conglomerate. 


~ P. Pluckenetii(Br.), Lx. Lower Barrens. 
& P.latifolia( Br. ), Lx. 


Mi P. macilenta(Llott.), Ux. — L. 


a . Conglomerate. 
P. cordato-oruta( Weiss. ), Lx. Waynesburg C.- 

a P. obtustloba( Br. }, Lx. L.* Productive, C. 
“7 Conglomerate. 

; L. Productive C,. 
Ls a . . 

——P.. obtusiloba, var. dilatata 

eM (Ul. 

. P.. Virginiana, Meek), Lx. Pocono or 


pe P. spinulosa, Ux. 


P. Andreana (Roehl. ), Lx. 


Lower Barrens. 


RHABDOCARPUS. 
|) ~° &. oblongatus,¥. & W. 
BR. Bockschianus,G. & B. 


Waynesburg C. 
‘a R.clavatus, (St ), Gein. 
" A 

<= 

k 


. 
a 


iene | | 
ides, Br. ; Ramune O Doddridge: W ation 


- L. Productive C, 


L, Productive C. 
aa L. Productive C. M 


productive C. 


Vespertine. 
L. Productive C, 
L. Productive C. 


L. Productive C. 


L. Productive C. 


Monongalia: Cassville 
and Arnettsville. 
Ohio: Wheeling. 

M.° Kanawha Sta. ? 
Monongalia: Cassville. 
Monongalia: Cassville. 
Monongalia: Wisce, 
Monongalia: Cassville. 
Dodadridge: W. Union 


and Monongalia: Cassville. 


Monongalia: Cassville. 
Monongalia: Cassville 
. and Arnettsville. 


Monongalia: south of 
Jollytown, Pa. ,in W. Va. 
Upper Freeport C.- — 


M. 
Kittanning Coal. 


Fayette: Quinnimont, | 
Sewell. 
Fayette: Quinnimont, 
Sewell. 


Ohio: Wheeling. 


L. Productive C.M. Kanawha: Coalmont. 
Kanawha: Coal- — 


M. 
mont, 


Fayette: Qunnimont. 


and Sewell. 
Monongalia: Cassville, 


(Juinnimont 
and Sewell. 
M. Boone: Peytona. 


Fayette: 


& H.), Ix.-L. Productive C. M. Boone: Short Creek. 


Greenbrier: 
Lewis Tunnel. 
Ohio: Wheeling. 

M. Kanawha: Blacks- 
burg, Coalmont 


Cassville, 
Camp- 


Monongalia: 
M. Kanawha: 


bell’s Creek. ~ 


M. Kanawha: Blacks- 
burg. 
M. Kanawha: Malden 
Mines. 


M. Kanawha: Wy-- 
oming Mine near Upper Creek. 


[See ea 


R. multistrtatus(Presl.), Lx. L. Productive ©. M. Kanawha: Camp- 
> bell’s Creek. 
es wena, Lis LL. Productive C. M. Kanawha: Camp- 
bell’s Creek. 


RHACOPHYLLUM. nae 
R. filiciforme(Gutb.), Schp. Lower Barrens. Ohio: Wheeling. 


Var, majus,F. & W. Waynesburg C. Monongalia: Cassville. 
R.laciniatum, F. & W. Waynesburg C. Monongalia: Cassville. 
Tg lactuca(St.), Sehp. Waynesburg C. Monongalia: Cassville. 

Waynesburg C. Doddridge: West Union. 
R. spectocissiimum, Schp. Waynesburg C. Doddridge: West Union. 


SAPORT AA. 


S. grandifolia, F. & W. Waynesburg C. Monongalia: Cassville. 
S. salishirioides, ¥. & W. Waynes sbure C. Monongalia: Cassville. 


SIGILLARIA. 


&. approcimata, BL & W. Waynesbarg C. Monongalia: Arnetts- 
ville. 
S. Menard ii, Br. Upper beds above the ‘Pittsburg coal. 
S.scutellata, Br. Li. Productive.C. M. -<Sta, ? 
“SPHENOPHYLLUM. r 
Sangusti folium, Germ. Waynesburg C. Monongalia: Cassville, 


Dent's Run. 
Upper Barrens. Monongalia: Wadestown. 


Sidens*foliatum, F.& W. Waynesburg C. Monongalia: Cassville 
S erosunt, li. & UH. (trifoliatum)Lower Barrens. Ohio: Wheeling. 
N. filiculine, Ux. Lower Barrens. Ohio: Wheeling. 


Waynesburg C. Monongalia: Cassville, 
Waynesburg C. Doddridge: W. Union. 


S.latifolium,F.& W. , Waynesburg ©. Doddridge: W. Union. 
W aynesbure C. Monongali ia: Cassville, 

S.longifolium, Germ, Way nesburg C. Monongalia: Cassville. 
W aynesbure C. Doddridge: W. Union. 

Soblongifolium, wer, Waynes bure C . Monongalia: Cassville. 
Upper Barrens, Monongalia: south of 

. Jollytown, Pa. 

S. Schlotherinil, Br, L, Productive C.M. Upper Freeport C. 
L. Productive C. M. Kittanning Coal. 

Sitenuifolium, by & W, Waynesburg C. Monongalia: Cassville, 
E Upper Barrens. Monongalia: south of 


Jollytown, Pa. 
Waynesburg ©, Doddridge: W. Union. 


(S. densifoliatum end S, fenvifolimn are couside red bv Lesquereaunx to belong to S, Re 
angustifolium. Germ, ) 


SPHENOPTERIS 


S. aerocarpa, FB. &W. Waynesburg (. Monongalia: Cassville. 
S. MEN Pies can e Conglomerate. Fayette: Quinnimont, 
Sewell, 


S. auriculata, FL & W. Waynesburg 0. Monongalia: Cassville. 


2 

S. coriacea, F. & W. Upper Barrens. Monongalia: Browni's 
Bridge. 

N. dentata, FL & W. Waynesburg C. Monongalia: Cassville. 

NS. Dubuisstonis, Br. Lower Productive C.M. Kanawha Co. 

N. foliosa, FL & W. Waynesburg C. Monongalia: Cassville. 


Upper Barrens. Monongalia: South of 
Jollytown, Pa. 


SN. tenella, Br. Lower Productive C.M. Kanawha: Mal- 
den Mines. 
S. elegans, Br. Lower Productive C.M. Kanawha: Mal- 
den Mine: . 
N. furcata, Br. Lower Barrens. Ohio: Wheeling, 
N. hastata, Fk. & W. Waynesburg C, Monongalia: Cassville 
S. Hildrethii. Ux. L Productive C.M. Kanawha Co. 
SNS. Heninghausti, Br, Conglomerate. Fayette: Quinnimont 
Sewell. 
N. Lescurvana, FL & W. Waynesburg C. Doddridge: West Union, 
No ininutisecta, F. & W. Waynesburg C. Doddridge: West Union, 
Lower Barrens, Ohio: Wheeling. 
S. puchynervis, F & W. Waynesburg C. Doddrige: West Union. 
S. tridactyllites, Br. L. Productive C.M. Kanawha Co. 
S. Gravenhorsti’. Br. L. Productive C. M. Kanawha Blacks- 
burg. 


SYRINGODENDRON. 
SN. pes-capreols,* St. Lower Barrens. Ohio: Wheeling, 


TENIOPTERIS. 
T. Leseuriana, F. & W. Waynesburg C. Monongalia: Cassville. 
T. Newberryana, F. & W, Waynesburg C. Monongalia: Cassville. ? 
Var. angustu, F.& W. Waynesburg C.’Monongalia: Cassville, ? 


TRIGONOCARPUS. 


T.Noeggerathii, Br L. Productive C. M. Kanawha: Camp- 
bell’s Creek and Malden Mine. 

T. ampulleformis, Ux. L. Productive C. M. Kanawha: Malden 
Mine. 


TRIPHYLLOPTERIS. 
T. Lescuriana(Meek.), Lx. Vespertine. Greenbrier: Lewis Tunnel, 


xsyringodendron pes-capreali. is Sternberg’s genus and species. aud may be credited accord- 
ingly. Geinitz described it as Sigillaria Brongniart, and transferred Stanberg’s sp, to Sigil- 
laria. Schimper made Sternberg’s species a synonym of Geinits” Sigillaria Brongniarti wad 
Lesquereux transfers the united species to Syringodendron. like Schimper using Geinits spe- 
cifie name, which if followed. makes 1 Syringodendron Brongniati(Gein). Lx,. orif Ss ernberg s 
specific name is adopted, Syringodendron pes-capreoli, St. Either is admissible. ul followed 
Prof, Lesqx. though Sternberg has priority of meme, but probably Jacked in satisfactory de- 
scription. giving Geinitz” name. given above, the preference.—R, D. Lacoe. 


Abies 479. 


LINE x 


430. 
447, 


Abutilion 338, 
Acalypha 436. 
ACANTHACEA 422. 
Acer 344. 

Acerates 408. 
Achillea 392. 
Aconitum a2. 
Acorus 456. 

Actwa eo 
eletinomeris 390. 
Adiantum 480. 
Adlumia 326. 
Adopogon. 39. 
H@seulus 344. 
Agastache 426. 
Agrimonia 358. 
Agrostis 469. 
Ailanthus 341. 
Aletris 446. 

Allium 449, 
Alisma 456. 
ALISMACE At 456. 
Alnus 440, 

Althaea 338. 
Amanita 502. 
Amarantus 430. 
AMARANTACE At 
AMAR Y LLIDEZE 
Amblystegium A449, 


Ambrosia 387. 
Amelanehier BET. 
Amianthinm ADA. 


AMPELIDE 3438. 


Amelopsis 344. 
Amphicarpiva B45, 
ANACARDIACE.E 
Anagallis 405. 
Anaphalis oon, 
Andromeda AQT. 
Andropogon 467, 


BAD. 


Anenome 318. 
Anemonella 319, 
Aneura 497. 
Angelica 369. 
ANONACE® Die 
Anomodon 491. 
Antennaria 385. 
Anthemis 391. 
Anychia 430. 


Aphylon 421. 
Apios B92, 


Aplectrum 444. 
APOCYN ACE At 406. 
Apocynum 406. 
Aquilegia O21. 
Arabis 328. 

Aralia yD: 
ARALIACHK At Boe 
Arctium 393. 
Arenaria 336. 
Ariseema ADD. 
Aristida 468. 
Aristolochia AB4. 


ARISTOLOCHIACE 
AROIDE A 455, 


Arrhenatherum 470. 
Asaruim ae 
Asclepias 407. 
Ascyrum 337. 
Asimina Bye 
Asparagus 448. 


ASPERIFOLLE Atte 


Aspidium 481. 
Asplenlum 480 
Asprella 474. 
Astilbe BOL. 
Aster BiOvs, 


Astraglus B48. 
Astrophyllum 
wlzalea 402, 


485, 


Bacillus 5138. 


325 


Bactridium Sle 
Bacterium lias 
Baptisia B46. 
Barbarea aoe 
Barbula 487. 
Bartramia 486, 
Bazzania 496, 
Berberis Oe). 
BERBERIDAC EE 
Betula 439, 
Beurera B61. 
Bieueulla Ag). 
sidens ile 
BIGNONTAGEH Aa LO) 
Blepharostoma 496. 
Blephiha 426. 
Bohmeria ABS. 
Boragines 411. 
Botrychium ATS 
Boylkinia BOL. 
Brachycheata B82. 
Brachyelytrum 469. 
Brachythecium A92. 
Brassica 330. 
Bromus A473. 
Broussonetia 458 
Brunella A428. 
Bryum 486. 
Buchnera an). 
Cacalia 593. 
Cevoma 1320. 
Calamintha A25 


CACTACE/E B64. 
Calopogon 5 
Caltha Bole 
CALYCANTHE Al | 
Calycanthus >on 
Camehna 330. 


Cammiassia 450. 
Campanula 399. 


CAMPANULACH A 
Camptosorus AS: 
Campyluim 493. 
Canna)is male 
CAPA WD Eee Bolle 
CAPRIFOLIACGH AL 


Capsella 330) 


vite 


580 


oO 


Cardamine 32 
Carex 459, 
Carpinus ce 
Carya 45% 
CAR PHT. a LE 32 
Cassia By 
Castalia 2 
Castanca 441. 


Castilleja 421, 

Catalpa 4£22.. 
Catharinea ASA. 
Caulophyllam 525 
Ceanothus 43. 
Cedronella ARG. 

GAGA SRN AS eee 
Celastrus DA 

Celtis Ais 

Cenchrus 466, 


Cephalanthus afd or 
Cephalozia AOG. 
Cerastium Bave 
Ceratodon +490. 
Cercis aye 
Cercospora O16. 
Chicrophyllum B71. 
Chanrehrium 451. 


Chanieraphis 466 


Cheilanthes AT 
Chehdonium 326. 
Chelone 418. 
CHENOPODIACE.E 
Chenopodium 43 
Chimaphila 403. 
Chiogenes 400. 
Chionanthus 406. 
Chondrilla 396. 
Chrosperma 454. 


Chrysanthemum oo2, 
Chrysogonum 388. 
Chrysopogon 468, 


Chrysopsis 380, 
Cichorium 395 
Cieuta Sale 

Cimicifuga 22 


Cinna AT). 
Cirewa 367. 
Cissus odes 
CISTIN-E AS Doe 
Citrullus 367, 


Cladonia 500. 
Claytonia 356. 
Clavaria DOG, 
Clematis ols. 
Cleome Soa 


Clethra 4Q3., 
Clinacium 494, 


Clintonia 452. 
Cnicus 398. 
Coleosporium HOS. 
Colletotrichum neat 
Collinsia 418, 
Collinsonia 123. 
Collybia 502. 
Commelina Ad. 


COMMELINACE.E 454. 


COMPOSTT.E 378. 
CONIFER -E 2 ES 
Conocephalus 498. 
Conopholis 421 
CONVOLVULACEAE. 
Convolvlus 414. 
Coptis BA ie 
Corallorhiza HEE® 


Coreopsis 390. 

CORN ACE.% Dios 
Cornus B73. 
Corycarpus 472. 
Corydalis Boe 

Corylus 440. 

Coryne be 
CRASSULACE AL 363. 
Crategus 359. 


CRUCIFER A 527. 
Cryptoteenia 370. 
Cylindrothecium 494. 
Cylmadrocolla aly. 


Cynoglossum 411. 
CYPERACE.E 457. 
Cyperus ADT. 
Cypripedium 446. 
Cyvstopteris 482. 
Cucumis B68. 
Curcurbita 367. 
CUCTRBITACEH BOT: 
Cunila 424. 

Cuphiva 365. 


CUPU GIR TR AK 439. 
Cuscuta Ae 


Do 


Dactylis 472. 


Dalibarda ODT. 
Danthonia 470, 
Datura 41/6. 

Daucus 369, 
Decringia 370. 
Delphinium 322 
Dentaria B28. 
Desmodium 349, 
Dianthera 422. 
Dianthus Bae. 
DIAPENSIACEH At 2045 
Diarrhena Te 
Dicentra TAA be 
Dicranella 480, 
Dieranodontium 488. 
Dicranunn AR. 
Dicksonia 483. 
Diervilla BME 

Diodia te 


Diosecorea 447. 
DIOSCORE ACE A# 447 
Diospryos | 405. 
DiplophylHum AQT. 
DIPSACE AD 378. 
Dipsacus B78. 

Direa Ae 

Discosia BAS. 
Disporum 449), 
Ditrichum 490). 
Dodecathheen 404. 
Draba 329. 

Drosera 364. 
DROSERACEA0 364, 
Dulic¢hium ANS, 


Eatonia aa 
EBENACE AS 405. 


Echinacea 388. 
Lehinocystis 368. 
Echinospermum 411. 


Echium AN 
Eclipta B87. 
Kleocharis 458), 
Elephantopus 378. 
Kleusine 470. 
Elodea AAA, 
Elymus ATA. 
Empusa 10 
Entodon 494, 


Ort 
pee 
eo 


Entomosporiuin 
Hpicocum Bly. 
Epigeea 400. 
Epilobium 365. 
Epiphegus 421. 
EQUISETACE & 183. 
Equisetum 483. 
Eragrostis 471. 
Erechtites 398. 
ERICACE 400. 
Hrigenia Or 1s 
Krigeron B85. 
Erigonum 331. 
Eriophorum 459. 
Eryngium 368. 
Erysimum 330. 
Erysiphe O11. 
Erythronium 4 
Kuonymus d42. 
Kupatorium 7 
Euphorbia 435. 
EUPHORBIACE& Ag 
Exobasidium 506. 


Fagopyrum 433. 
Fagus AAD. 
Festuca A783. 
FICOIDE 368, 
FILICES A479) 
Fimbristylis 458. 
Fissidens 485. 
Floerkea 340. 
Fomes DO. 
Fragaria 301. 
Fraxinus 406. 
Frullania 495. 
FUMARIACH 4 326. 
Fumaria Be 
Funaria ART, 
Fusarium Silat. 
Fusicladium D16. 
(ralax 404, 
Galeopsis 428. 
Galinsoga 391. 
Gallium Sie 
Craultheria 400. 
Gaura 367. 

Gray lussacia Sos. 
Gentiana AOS. 


522 


Or 


GENTIANE 4 408. 


(reocaly x AQT, 
Georgia 485. 
GERANIACE At 340. 
(Feranium 340, 
Gerardia 420. 
Geum Boon 
CGillenia Bak 
Gleditschia ae 
(rlaeoporus B10}. 
Gilyceria 473. 
Gnuphalium BOs 
Gonolobus 408. 
(roodyera 445, 


GRAMINE-E 463. 
Gratiola 419. 
Gymnocladus 853. 
Gyrostachys 445. 


Habenaria 445, 
Heemeroeallis 449. 
HAMODORACE At 446. 
Halesia 405. 
HALORAGE 364. 
HAMA MELIDE Au BOA. 


Hamamelis 364. 
Harpanthus 498. 
Tledeoma Ay. 
Hedwigia 494. 
Helenium 391. 
Helianthemum ee 
THehanthus 388. 
Hehopsis 387. 
Helleborus eal 
Hemiarcyria O14. 
Hepatica 319. 
Heracleum 369. 
Herbertia 496. 
Hesperis 330. 
Heuchera B62, 
Hibisens 339. 
Hiecoria 439. 
Hieracium 395. 
Holeus 470. 
Homalocenchrus 466. 
Houstonia DDE 
Humulus. 4247. 
Hydrangea 562, 
I1ydrastis 303. 


HWY DROCHARIDE.E 444. 


Hydrocotyle 368. 


HYDROPHYLLACE.# 


Hydrophyllum 410, 
Hylocomonium 492, 
Hymenochite 506, 


HYPERICINE Bar 
Hypericum 339. 
Hyphoderma S16. 
Hypholoma 503. 
Hypnum 491. 
Hypopytis 404. 
Hypoxylon 511. 


Hypoxys AAS 
Hypsilophora SOG. 
Hystrix 474. 


lex 342. 
ILICINE 342. 
ILLECEBRACE®H 
Ilysanthes 419. 
Impatiens 341. 


» 
ri. 


430. 


Inula 386. 
Ipomoea AS. 
Irpex 505. 
IRIDEX 447. 
Iris 447. 
Tsanthus WR 
Isopyrum S21. 
Jubula 495. 
JUGLANDE.”Z A438, 
Juglans 438. 
Juniperus 475. 


JUNACE.X® 454, 


Juneus A454, 
Jungermannia 498, 
Kahnia AOL. 
Kantia 496. 
Koellia 494. 
Krigia 375. 
Kyllinga 458, 
PABLAT 4 423, 
Lachnea Dr 
Lacinaria 380. 
Lactuca 396. 
Lamium 429, 
Laportea 438, 


Lappula 719, 


“aye 
Oo 


Lathyrus 302, 
LAURINE A® Asa. 
Leersia 487, 
Leersia 466. 
Lecanora 500. 


Lechea 831. 


LEGU MINOS% 346; 
Lejeunea 495. 
Lemna 456. 
LEMNACE AL 456 
Lentinus 502. 
Lenzites 508. 
Leonurus 429). 
Lepidium 330. 
Leptobryum 486. 
Leptorchis 444. 
Lespedeza Sale 
Leucobryum 488. 
Leueodon AQA, 
Liatris 380. 
Libertella Hila 
Ligusticum 370. 
Ligustrum 406. 
LEGLACH A 448, 
Lilium AGI. 
Linaria Ae 
Linclera 434, 
LINE Au 339. 
Linum Bou: 
Liparis AAA 

Lippia ADS: 
Liquidambar BOA. 
Liriodendron B24. 
Lithospermum 412. 
Lobelia 397. 


LOBELIACL A BOT. 
LOGANIACE.% 408, 


Lolium 474. 
Lonicera D1). 
Lopanthus 426. 
Lophiodermium Blt: 
LORANTHACEX ABD. 
Ludwegia 365. 
Lupinus BAT. 

Luzula Add, 
Lynchnis 339) 
Lycium 416. 
Lycoperdon 507. 


LYCOPODIACE 
Locopsdium 477. 


477, 


424 


Lycopus : 
405. 


Lysimachia 


LYTHRARIB AL 365. 


Macrosporium 516. 
Magnoha Sen 
MAGNOLIACK 4 323 
Mainthemuim 449. 
Malaxis” 444. 

Malva 338. 
MALVACE & 338. 
Marasmius 502. 
Marchantia A98, 
Marrubiuin 428. 
Matricaria 392. 
Medeola Ae 
Medicago B47. 
Melampyrum 421. 
Melanthium ADS. 


MELASTOMACE 
Mehea ALTE 
Melilotus B47. 
Melissa ADS. 


MENISPERMACE 


Menispermum 324, 
Mentha ADA. 
Menziesia 401. 
Mertensia 411. 
Merulius 505. 
Metzgeria 498. 
Micrampelis BGS. 
Micrococeus ilies 
Microstylis 444, 
Mimulus 419: 
Mitchella 376. 
Mitella 362. 
Mitreola 408. 
Mollia 1S7. 
Mollugo 365. 
Monarda Ay 
Moneses 405. 
Moniha pills 
Monotropa AQ?. 
MONOTROPE 1 AOS. 
Morus ABZ. 
Muhlenbergia 16S, 
Museari 450. 
Mycena 02. 
Myniadoporus 5O5. 


Myosotis 411, 


NATADACE Ad 457. 


Nasturtium Bee 
Neckeria B27, 494 
Negundo BAD. 
Nepeta 426 
Nicandra All6: 


NYMPHACEA By-D 
) 


Nyiphiva pees P4c8 
Nyssa 313. 


Obalaria 409. 
Odontochisma 
Oidium lay. 
Oleonothera 366. 
OLEACEA 406. 
Omyphalhia 502. 
ONAGRARIE 
Onoclea 182. 


496. 


365 


3 


Onosmodium 411. 
OPHIOGLOSSACEA 4774 
Ophioglossum Ait. 
Opuntia 368. 
ORCHIDE.E AAA 
Orchis 445, 
Orinthogalum 450. 
OROBANCHAGEH At le 
Orthotrychum 490. 
Osmorrhiza Bape 
Osmunda AS3. 

Ostrya 440. 

Oxalis 340. 

Oxycoccus 3899. 
Oxydendrum 401, 
Panreolus 503. 
Panicularia AT. 
Panicum 464. 

Panus 508. 

Papaver APA GY 
PAPAVHRACE A 326. 


Parmelia 499, 
Parnassia 362. 
Paronychia 430, 
Parthenium B87. 
Paspalum 464. 
Passiflora 367. 
PASSIFLORE AS 367 
Pastinaca Bs 
Pedicularis 42], 
Pellwa 479. 


Pellia 
Peltigera 
Penthorum 
Pentstemmon 
Peridermium 
Perilla 494 
Peronospora 
Petunia 
Peziza 
Phacelia 
Phalaris 
Phaseolus Ses 
Phegoteris 
Philonotis 
Phleum 469. 
Phlox 409, 
Phoradendron 
Phryma 423. 
PhyHachora 
Phyllosticta 
Physalis 
Physalodes 
Physcia 
Physegmitrium 
Physocarpa 
Physostegia 
Phytolacea 


498. 
500, 
364. 
418. 
5O9. 


S10, 


487. 
D54. 
498. 

43). 


PHYTOLACCACE X® AE 


Phytophthora 509. 
Picea 476. 
Pilea 438. 
Pimpinella 
Pinus 475. 
PIPERACK& 
Placodium 
Plagiochila 
Plagiothecium 
PLANTAGINEE: 
Plantago 429. 
PLATANACE& 438. 


370. 


434. 
500. 
497. 
493, 
429, 


Platanus 438. 
Plowrightia 2g 

Poa AT2. 

Podophylluin 325. 
Podosphzeria 510. 
Pogonia 445. 

Populus 443, 
POLEMONIACE:% 409. 
Polemonium 410. 
Polygala 333. 


“ 


- 5395 


f. 


POLYGALACE.E 300; 
POLYGONACEA 431, 


Polygonatum 448, 
Polygonum 332. 
Polymmnia 386. 
Poly podium 479. 
Polyporus 504. 
Polystictus 505. 
Polytrichum 484. 
Porella 497. 
Portulaca Bisa), 


PORTULACE & 336. 


Potamogeton 457. 
Potentilla 8358. 
Poterium 358. 
Prenanthes 396. 
PRIMULACE 4 404. 
Prosartes 449, 
Prunus So: 
Pseva 403. 
Ptelea ASI. 
Pteris Ao 
Ptilium 493. 
Puceinia SO 
Pyecanthemum 424. 
Py laisia 493. 
Pyrola 403. 
Pyrularia 435. 
Pyrus 359. 
~(uercus 440. 
Radala 495. 
RANUNCULACHAt BAS. 
Ranunculus 320. 
Raphanus B1. 
RHAMN EAD 343. 
Rhamnus B40. 
Rhexia 365. 
Rhododendron 402. 
Rhus 345. 
Ribes 363. 
Ridania 390. 
Robinia 348. 
Reestelia 08. 
Rosa BDo. 


ROSACEA 3538. 
RUBIACE Au B 1D 
Rubus BD 
Rudbeckia 388, 


ERRATA. 


P. 316 line 82 for “or name initial” read: name or initial. 

P. 317 line 1 erase “nore.” 

P. 320 line 18, for “alt..200 ft.” read : alt, 2000 ft. 

P. 323 line 13, for “Z. apiifolia” read: X. apiifolia. 

P. 327 line 13, NECKERIA, asa genus also appears on page 494 in 
Musci. Ihave not the opportunity to properly de- = 
a= termine which should stand; doubtless the moss. 

P. 333 line 16 insert: 


V. canina, L. var. Muhlenbergii(Torr.), Gray. 
Fayette: at foot of cliff near Nuttallburg—L. W.N. 


>, 349 line 24, for “woons” read: woods. 


P. 468 line 18, for PHLARIS, read: PRALARIS. 
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PLAT EXPERIMENTS WITH COMMERCIAL FERTI.” 
: - LIZERS ON WHEAT. 


By D. D. JOHNSON. 


For the purpose of these experiments, two and one-half 
acres were selected at each-of the Out-Stations and divided into 
plats of one quarter of an acre each. The plats are placed side by 
side in the order in which they are named in the tables except at 
the Out-Station in Doddridge county, at which Out-Station plat No. 
11, lies on the outside of plat No. ;, and isin fact the beginning of 
the series. All of the plats except No. 11 above referred to, are 
parallelograms; each plat being 247% feet long and 43% feet wide, 
the plats being separated from each other by strips of land three 
feet wide which were neither fertilized nor seeded. Plats, Nos. 1 


. and 6, at three of the Out-Stations were not fertilized. Through a 


% 


mistake of the farmer, Plats Nos. 1 and 6 were omitted and plat 
No. 11 was left unfertilized at the Out-Station in Roane County. 

The fertilizers used to supply the necessary plant food were 
Kainit, containing 14 per cent. of Potash; Muriate of Potash con- 
taining 50% of Potash; Sulphate of Potash containing 25% of Pot- 
ash; Nitrate of Soda containing 15% of Nitrogen; Dried Blood 
containing 12% of Nitrogen; Ground Fish containing 7.5% of 
Nitrogen and 4.5% of Available Phosphoric Acid; Tankage con- ~ 
taining 5.5% of Nitrogen and 12% of Available Phosphoric Acid; 
South Carolina Dissolved Bone containing 14% of Available Phos- 
phoric Acid and11% of Sulphate of Lime; Dissolved Bone Black 
containing 17% of Available Phosphoric Acid and 13.5% Sulphate 
of Lime, and Stable Manure. 

The Sulphate of Potash was applied at the rate of 200 lbs. 
per acre; the Nitrate of Soda, Dried Blood and Muriate of Potash 
each at the rate of 160 lbs. per acre; the Ground Fish at the rate of 
240 lbs. per acre; the S. C. Dissolved Bone and the Dissolved - 
Bone Black each at the rate of 320 pounds per acre; the Tankage 

“at the rate of 400 pounds per acre; the Kainit at the rate of 450 
pounds per acre, and the Stable Manure at the rate of 16 tons per 
acre. The cost of the fertilizers is calculated at the retail pricein 
Baltimore in Afril 1891, and does not include freight, handling, 
etc. 
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TABOR: ae 


Showing the results of the use of Fertilizers in growing wheat at the Ka- 
perimental Out-Station in Marshall County, in charge of Jeremiah 


Fish, Esq. 
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Duckworth, Esq. 


TABLE B. 


x Showing the results of the use of Fertilizers in growing wheat at the Ex- 
perimental Out-Station in Doddridge county, in charge of N. E. 
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TABLE C. 


Showing the results of the use of Fertilizers in growing wheat at the Ha- 
periment Out- Station in Wood County, in charge of S .S. Stone, 
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TABLE D. 
Showing the results of the use of Fertilizers in growing wheat at the Kw- 


perimental Out-Station in Roane county, in charge of J. @. Schil- 
ling, Esq. 
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The Out-Station in Marshall county is located on both sides of a _ 
ridge running east and west. Qn the south side of the ridge the — 
ground slopes at an angle of about 15 degrees. On the north side 
it slopes at an angle of about 25 degrees. Plats Nos. 1, 2,3 and4 ~ 
are located on the south side of the ridge. Plat No. 5 liesonthe ~ 
top of the ridge, the east end being slightly on the south side, and 
the west end slightly on the north side. Plats Nos. 6,7, 8,g and ~ 
to are located on the north side of the ridge. : 2 

The unfertilized Plats Nos. 1 and 6 show the remarkable yield of 
an average of 18 bushels per acre, there being a difference of: only 
4 pounds of grain per acre in the yield of each of these plats, yet 
we find that while Plat 6 produced one pound less of grain, it pro- ~ 
duced 100% pounds more of straw than Plat1. The average pro- — 
duction of grain of the ten plats is 329.95 pounds and the average _ 
production of straw is 482.72 pounds, making an average of 154.77 _ 
pounds more of straw than of grain. But if we eliminate from this 
calculation Plat 10, where we find a very remarkable abnormal yield 
of both grain and straw, we have an average yield of grain of 
333.27 pounds and an average yield of straw of 435.36 pounds, 
or an average yield of a little more than 102 pounds of straw more 
than of grain. 

The average yield of grain on the unfertilized plats is 270 pounds 
and of straw 351% pounds, showing that the increased yield of 
grain or straw produced by the use of commercial fertilizers is, for 
grain about 2344% and for straw about 24%, or practically the — 
same. What effect the different kinds of fertilizers have — 
upon the preduction of straw is a very difficult question to deter- 
mine from this experiment. By comparing the unfertilized plats 1 
and 6 we find that while each produces substantially the same 
amount of grain, plat 6 produces 33% more straw than plat 1. 

é Let uscompare plats 7 and 8. Plat 7 has 4.8 pounds of 
Nitrogen and 20 pounds of Potash, and plat 8 has 15.6 pounds of 
Phosphoric Acid, and while each plat produces substantially the 
same amount of grain, plat 8 with about one-half the amount of fer- 
tilizer (but of a different kind) produces a little more than 229 
more of straw than plat 7. 

Again, take plats 4 and 8. Plat 4 has 11 1-5 pounds of 
Phosphoric Acid and 20 pounds of Potash, while plat 8 has 13.6 
pounds of Phosphoric acid, yet plat 8 produces a little more than 
9.5% more grain, and 40% more straw than plat 4. 

Now let us compare plats 2 and 7. Plat 2 with 12% pounds 
of Potash and 10.8 pounds of Nitrogen produces 19% (omitting 
decimals) more straw than grain, while plat 7 with 20 pounds of 
Potash and 4.8: pounds of Nitrogen produces nearly 26% more + 
straw than grain, and also produces about 62% more grain and 
over 71% more straw than plat 2. -By an examination of Table A. 
it will be found that plat 2 is the only plat which falls below the 
average yield of the unfertilized plats: Did the diminution of the 
amount of potash and the more than doubling of the amount of 
nitrogen applied to plat No. 2 cause this decrease in yield? The 
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results secared on plat 7 seem to answer this question in the affirm- 
ative. Here we increase the potash 60%, and diminish the nitro- 
gen 55%4%, and secure an increased yield of both grain and straw, 
making a difference in the yield of the two plats of 14734 pounds of 
grain, and 20434 pounds of straw. The results secured in the ex- 
periment in Roane county (table D) confirm this theory, but the 
results secured in Wood and Doddridge counties contradict it. 

_ At all of the Out-Stations upon the plats treated with com- 
mercial fertilizers, plats 5 produce the largest yield of both grain 
and straw, with the two exceptions of the production of straw, in 
Wood and Marshall counties. The abnormal yield of both grain 
and straw on plat to in Marshall county (table A) has already been 
referred to. This plat lies on the hillside below the other plats, oc- 
cupying the comparatively flat part of a terrace of the hill. Imme- 
diately below it is a fence of long standi: g dividing the field con- 
taining the experiment grounds from other fields on the farm. It 
also being a favorable location for the rest and rumination of cattle 
feeding in .hat fielc, the land had become exceedingly fertile from 
the droppings of the cattle, which contributed, no doubt, very 
largely to the immense growth of straw. Besides, the chickens 
from an adjacent farm house were very frequeut visitors to this plat 
during the ripening and harvesting period, and consumed a large 
quantity of the grain. For these reasons, we will exclude Plat ro, 
Table A, from all calculations in considering the results of these 
experiments. 

Upon these plats (No. 5}we used ordinary ‘‘complete fertil 
izer” both in composition and quantity, except that the phosphoric 
acid was almost doubled. 

On plat 5, tables A. & B., we used 5.5 pounds nitrogen, 23.2 
pounds of phosphoric acid and 20 pounds of potash. On plats 5 
in tables C. & D., we used 5.76 pounds of nitrogen, 24.28 pounds 
of phosphoric acid and 20 pounds of potash, the amount of fertiliz- 
ing ‘elements being practically the same on each plat. 

By a comparison of plats 5 in the several tables, we find a 
large variation in the yield of both grain and straw produced by the 
application of fertilizers under this formula, the yield of grain being © 
the least (10 pounds) in Doddridge county, and the greatest (10 
bushels and 12 pounds) in Marshall county. Taking the unfertil- 
ized plats as a basis. the fertilizers applied to plats 5 produced an 
increased yield in Marshall county of 56%; in Doddridge county 
nine tenths of one per cent; in Wood county of 42%, and in Roane 
county of 216%. 

Judging from its appearance, which is partly confirmed by 
an analysis made of the soils at the several Out-Stations by the 
Chemist of this Station, the natural fertility of the soils in these 
several plats decreases in the following order: Marshall, Wood, 
Doddridge and Roane, and although three of these plats in Mar- 
shall county produced a greater yield than any of the plats in Wood 
county, yet the general average yield of the Wood county plats is 
greater than that of the Marshall county plats, It will also be ob- 
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served that the greatest percentage of increased yield was on the 
poorest plats (in Roane county, table D.) and the least, on the next 
poorest (in Doddridge county, table B.) This presents the very 
interesting question upon which there seems to be a great diversity 
of opinion as to the relative effects of commercial fertilizers upon 
poor and rich soils. These experiments give us no solution of this 
problem, and we are compelled to pursue other lines of investiga- 
tion to discover the truth. I have no doubt that the presence or 
absence of humus in the soil has very much to do with these varia- 
ble results. I call attention to plat11 in table B Here, bythe 
application of stable manure, at the rate of 16 tons per acre, where 
all the commercial fertilizers, whether applied singly or combined, 
had failed to produce any substantial effect we secure an increased 
yield of five bushels and thirty-two pounds per acre, taking plat 1 
as the basis of the calculations, or taking a general average of all. 
the plats as the basis, we have an increased yield of six bushels and 
twenty-six pounds, or an increased yield of over 36%. 

It is interesting to note the variations in the yield of the sev- 
eral plats in these tables. Comparing the yield of these plats with 
each other in the order named, plats 2, tables A and B, show a de- 
crease from plats 1, while in the tables C. and D, they show an in- 
crease. Plats 3 in all the tables, show an increase over plats 2 
Plats 4 in tables A, B and C, shows a decrease from plats 4, while 
in table D, it shows an increase. Plats 5 in all the tables shows.an 
increase over plat 4, and further shows an increase over all other 
plats, except in table B. Plat 7 in all the tables shows a decr2ase 
from plat 5, Plat 8 in table A shows less than one per cent. de- 
crease from plat 7, and in table C shows about 12% decrease, while 
in'table B it shows an increase of over 16%, and in table D, it shows 
an increase of over 40%. From plats 8 to 9, we have a very large 
decrease in all the tables except table C, which shows an increase 
of about6%, and the decrease continues in, all the tables from plats 
8 tog and from g to Io. 

To what extent the fertilizers are responsible for these varia- 
tions, it is dificult to determine. That the natural fertility and 
conditions of the soil have a very decided influence upon the action 
of the fertilizers applied, and the growth and fruitage of the plant, 
there can be no doubt. To enable us tu secure satisfactory results 
in these experiments, it is necessary that we should have a uniform 
soil for each series of plats. The conditions of moisture and solid- 
ity, the elements from which the soil‘is made, the amount of 
humus, and all the elements of plant food contained therein, should 
be the same in each plat of a series. Practically, we find it almost 
impossible to secure land of this character, especially among the 
hills of West Virginia. As a consequence, there must bea certain 
degree of inaccuracy in all our experiments in fertilization, and soil 
testing by growing plants. 

In looking over these tables, we find that while in most 
cases there is a very gratifying increase in the yield, yet ther- are 
very \few plats which have paid back the investriients made. 


11 
Whether “the continued effect of these fertilizers for a period of 
years, without any additional artificial fertilization would produce 
an increased yield in the crops sufficient to repay the investment 
and leave a surplus, is a question which we have not yet deter- 
mined, as this is the first year of our experiment on these plats. 


CONCLUSIONS. 


From these experiments we draw the following conclusions : 
First::—-That it is not profitable to use nitrogenous fertilizers in 
large quantities, or use them in ordinary quantities alone as 
fertilizers for growing wheat. (See Plats 2 and 10.) 
Second :—That the combination of Potash, Nitrogen and Phos- 
phoric Acid, produces the largest yield. (See Plats 3 and 5) 
Third :—That Phosphoric Acid alone produces very satisfactory 
results. (See Plats 8.) . ' 
Fourth: —-That probably the most profitable application of Com- 
mercial Fertilizers would be Potash, in the form of Kainit 
and Phosphoric Acid, in the form of South Carolina Dis- 
solved Bone (S. C. Rock.) 
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te ‘The law regulating the inspection and sale of fertilizers in wae 
eV V irginia does not appear to be fully understood by manufacturesand 
. others, There are so many misapprehensions upon the subject 
Bet hat I deem it advisable to print the law in full together with our 
40 ari eegements for conducting the analytical work and Dee ot : 


LAW. 


» 


AN ACT concerning Commercial Fertilizers, and repealing chaps! 
___ ter twenty-five of the Acts of the Legislature of West Vigne Phe 
: <1879- (Chap. LXXII.) 


: [Passed March 6, 1891.] 2 pave lee 
Be it enacted by the Legislature of West Virginia: oe 

I. Every person or company who shall sell, offer orexpose for 
sale, in this State, any commercial fertilizer or manure, shall affix eae 
conspicuously to every package thereof a plainly printed statement, SS 
_ Clearly and truly certifying the number of net pounds of fertilizer nae ; 
nthe, package, name, brand, or trade mark under which the fertil- = 
er is sold, the name and address of the manufacturer, the place of 


, ‘manufacture, and a chemical analysis, stating the percentage of aaa 
nitrogen or its equivalant in amonia, of potash soluble in distilled . 
_ water, and of phosphoric acid in available form, soluble in distilled © 
ater, and reverted, as well as the total phosphoric acid. In the ae 
case of those fertilizers which consist of other cheaper materials, — ee 
said labels shall give a correct general statement ofthe composition — by 
and ingredients of the elements relied upon, contained in the fertil- 
_izer which it accompanies. If any such fertilizer be sold in bulk, 
such printed statement shall accompany and go with every lot and 
ae sold, offered or exposed for sale. 

ee Before any commercial fertilizer is sold, cffered or exposed 
for sale in this State, the manufacturer, importer or party who © 
 -causes it to be sold, exposed or offered for sale, shall file with the 
; Director of the West Virginia Agricultural Experiment Station a 
ified copy of the statement named in section one oi this Act, 


: 16 ee 


and shall also deposit with said Director, a sealed glass jar or bot- 
tle, ‘or sealed tin can, containing not less than ene pound of fertil- 
izer named and described in said statement, accompanied by an» 
affidavit that it is a fair average sample thereof. The making of. | 


'| any affidavit required by this chapter falsely, shall be perjury. 


\ 


3. The manufacturer, importer, agent or seller of any brand of | 
commercial fertilizer or material used for manurial purposes, shall. 
pay for each brand at the time he files the statement required in sec- 
tion one of this Act, an anaylsis fee of ten dollars for each of the: 


fertilizing ingredients claimed to exist- in each and every brand as 
fertilizer which he sells, offers or exposes for sale within this State, 


provided that whenever the manufacturer or importer shall have, 


paid the analysis fee herein required, for any particular brand of 
fertilizer, no agent or seller shall be required to pay any other or 
further analysis fee for said brand. 


4. The analysis fee requirea to be paid by section three 6f this” 


act shall be paid to the Treasurer of the West Virginia University 


for the use of the Agricultural Fxperiment Station, and the party ~ 


making such payment shall take from said Treasurer triplicate re- 
) céipts therefor, one. of which he shall retain; and the other shall be 
deposited, one with the Director of the Agricultural Experiment 


Station, and the other with the Secretary of the Board of Regentsof 
the West Virginia University, and by them filed and preserved in ’ 


‘their respective offices. 
5. Immediately after the filing of the receipt afores2id with the 
_ Director of the Agricultural Experiment Station, said Director shall 
issue a certificate to| the party making such payment, stating the 
amount of fees paid, and the name, brand or trade-mark under 
which the fertilizer is sold, the name and address of the manufac- 
turer or importer, the place of manufacture, the name and place of 
business of the dealer, and the chemical analysis as set forth in the 
statement by section one of this act, and that the applicant for said 


certificate is authorized to sell said fertilizer within ‘the State of. 
West Virginia for the period of one year from the first day of Janu-. 


ary to the 31st day of December, inclusive. Said. certificate’ may 
be issued at any time for and during the current year, and, may be is- 


sued during the month of December for the year commencing on the ~ 


first day of January thereafter. 

6. It shall be the duty of the Director of the West Virginia Agri- 
cultural Experiment Station to make or cause to be made a chem- 
ical analysis of every sample of commercial fertilizer so furnished 
him, and he shall print the result of such analysis in the form of a 
label or tag. Such printed label or tag shall set forth the name of 
the manufacturer, the place of manufacture, the brand of the fertil- 
izer, and the essential ingredients contained in said fertilizer, ex- 


pressed in terms and manner approved by the Director, together 


with a certificate from the Director, :etting forth that said analysis 
is a true and complete analysis of the sample furnished him of such 
brand of fertilizer of the ingredients claimed to be contained therein. 


And he shall also place upon each label or tag the money yalue 


ee Se eR Te Cg mee 
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_ per ton of such fertilizer, computed from its composition, as he may 
- determine. The Director shall furnish such labels or tags in quan- 
+, tities of one hundred, or multiple thereof, to any person or company 
} ‘complying with this act, and desiring to sell, offer or expose for. 
| sale, any commercial fertilizer in this State, and shall receive there- 
» for thesum of fifty cents for every one hundred so deliyered, and 
» shall without delay pay the same to the Treasurer of the West Vir- 
© ginia University, for the use of the Agricultural Experiment Station, 
» and take duplicate receipts therefor, one of which he shall retain 
' and the other he shal! deliver to the Secretary of the Board of Re- 
gents, who shal! file and preserve the same in his office. | Rit 


7. The Board of Regents of the West Virginia University shall 


§ ing the legitimate expenses of the Station, in. making analyses of 
fertilizers, in experimental tests of same, and in such other experi- 
©» mental work and purchases as shall inure to the benefit of the farm- 
# ers of this State, and shall incl ide in heir annual report astatement 
fof the receipts and disbursements thereof. . | 

' 8. The Director of said Experiment Station is hereby authorized 
» in person or by deputy to take samples. for analysis from any lot or 
from any commercial fertilizer which may be in the possession of 
» any dealer in this State. -And he is hereby authorized to prescribe 
» and enforce such rules and regulations as he may deem necessary 
= to carry fully into effect the true intent and meaning of this act; 
By and any agriculturalist, a purchaser of any commercial fertilizer’ in 
this State, may take a sample of the same under the rules and regu- | 
) lations of the Director of the said Experimental Station, or forward 
® the same to the Experimental Station for analysis, and if the, Direc-, 
F tor has reason to believe that the manufacturer of, or dealer in, said 
B fertilizer has made any false or fraudulent representation in regard 
E fo said fertilizer, he shall cause the said sample to be analysed free 
© of charge, and certify the same to the person forwarding the sample. 
eg Said Director shall a'so publish, by bulletin, the brand, name 
© and location of the manufacturer, and chemical analysis of every 
fertilizer analysed or caused to be analysed by him. Said.last pub- 
Jication.to be made, if praciicable, before the time at which said 
fertilizer isto be applied to the soil, i 

ee to. Any manufacturer or vendor of any chemical fertilizer who 
i) shall.sell, or offer or expose for sale, any commercial fertilizer with- 
| ‘out having previously complied with the provisions of this act here- 
inbefore set forth, shall be deemed guilty of a misdemeanor, and 
— upon conviction thereof, shall be fined not less than fifty nor more 
E than five hundred dollars. ; 

® 11. Any company, firm or person who shall wilfully remove from 
| or deface or change any label, or tag, or brand affixed to any pack- 
» age of fertilizer under the provisions of this act, before such fertilizer 
) has been used for manurial purposes, or who shall sell such fertilizer 
» without such label oc tag being affixed thereto at the time of sale, 
“shall be deemed guilty of a misdemeanor, and upon conviction 


{ 
a 


p expend the money received under the provisions of this actin meet- 
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u pon ‘conviction thereof, shall be aie not less than ten nor ‘more - ah 
an fifty doliars for each offense. 
13. Any company, firm or person violating any of the provisions _ 
of this act, or who fails to comply.with the requirements of this act, 
shall be deemed guilty of a misdemeanor, and upon conviction 
thereof shall, when no other penalty is prescribed, be fined not ie 
fa an ten nor more than one hundred dollars for each offense. But 


ertilizers for his own use and not for sale. 

14. The Director of said Experiment Sintion shall report to mp 
2 D osecuting attorney of the county wherein the offense was commit- _ 
_ te ed, all violations of the provisions of this act, and failure to comity . 


led with "said Director, or prepared by him, and any analysis made” Ne 
‘caused to be made by him, when duly certified by said Director, 
411 be received in evidence i in any prosecution of a suit for any ae 
olation of the provisions of this act. . 
“15. That chapter 25 of the Acts of the Legislature of West Vir- , ey 
ginia, passed on the 4th day of March, 1879,. entitled «‘An act to 
tect the purchasers of fertilizers in this State,” be and the same ; 
oe repealod. Re 
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REGULATIONS FOR FARMERS. 


The following blank is supplied to farmers, free of charge, who 
may wish to submit samples under section 8 of this Act: 


a sa oe we 3 2, 


Farmers sending samples of fertilizers for analysis under the Act 
of the Legislature of West Virginia, passed March 6th, 1891, will 
piease fill out and send the following blank by mail to Dr. John A, 
Myers, Morgantown, W. Va.: 


re Soa 


Ree, 


I hereby certify that the sample of fertilizer known and sold as © 


* (Name of Brand.) ” S 


was bought by mecof.). 6 ul tas og ia ee Nena anee thal eee ; 
(Dealer’s Name and Address.) ‘ ai. 
West Vitginia. .. isco. ye lade os en hg ante er 


(Date of Purchase.) 


resents fairly the quality of the fertilizer as delivered tome, The ‘ 
fertilizer is ‘euaranteed by the manufacturer to have the following 
chemical composition: i 


Copy the Analysis.) 


It is sold at $.. ./per tom cash or $.. . per ton upon time. — 
The Director’s. tag taken from one of the packagers is enclosed | 
with the sample. | 


Sign, 
Address... 


I hereby certify that I witnessed the taking of ag above named 
sample by:. Re . sa.) and thavel 
believe it represents fairly: the ‘Ruattey of fertiliz izer - bought by him, 
and sampled’ for analysis. I further state that I have no financial 
interest in the above transaction, 

Sign, . 


cen, ot" some oi cenes Sore ‘ 


Date. sex UT eae ea FoF, 5 Address, 5) Wis, ti 


21 ' 
____Norice.—Farmers and others in taking samples for Analysis will 
_ please follow closely the dir2ctions given for sampling fertilizers.” 
ni Joun A. Myers, Director. 


DIRECTIONS FOR TAKING SAMPLES OF FERTIL- : 
; IZERS FOR ANALYSIS. 


“rst. All analytical work is based upon the supposition that the 
chemist recives a fair sample for analysis, and all persons should 
exercise special care in securing an average, fair sample, which may 
best be accomplished. Pig 


(A) Lf from buik— ' 

By taking a shovel or scoop full from a number of places in the 
pile and rapidly and thoroughly mixing these quantities together, 
then taking the samples from this mixed mass. The mixing maybe 
done upon a clean floor with the shovel or scoop by repeatedly 
shoveling the heaps together after separating it into several parts. 
The whole operation should be continuous and rapid so that there 
will be no appreciable change of moisture. The mixing should be 
sufficient to cause soft or moist masses to be broken up and thor- 
aughly inter-mixed with the body of the fertilizer, but care should be 
observed not to pulverize herd dry lumps so as to change the 
physical character of the tertilizer. In other words the chemist 
should receive a fair sample both as to chemical and physical prop- 
erties. 


(B) Lf from barrels, sacks or packages. 


By opening the sack,. barrel or package and thoroughly mixing 
the contents down to about one-half of its depth by means of a 
shovel or scoop, then if need be withdrawing several scoops full and 
thoroughly mixing upon a floor exactly as under ‘‘4.” It is best to 
take scoops or shovels full from several sacks or. packages and mix 
these as directed, then take the same for analysis from the mixed 
mass. Observe the conditions given under ‘‘A.” Fair samples 
are best secured from fresh packages, and farmers will do well to 
draw all samples immediately after purchasing. 


and. Care should be observed to attend to the drawing of the 
sample without delay and sample should be promptly selected, 
labeled and shipped. In the case of a manufacturer or dealer this 
sample is accompanied by the affidavit required by law (see direc- 
tions to manufanturers.) If the sample be sent by a farmer, for 
mutual protection, 7 7s best, though not required, that it be drawn and 
sealed in the presence of a disinterested party who should join the 
farmer in certifying that the sample fairly represents the goods as 
purchased byhim. In the case of the farmer there ts no charge for the 
analysis, but the express charges upon the sample should be prepaid. 
Proper blanks will be provided by the Director free of charge for 
all farmers applying for them. 


j 
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_ Samples received at the Experinent Station from Manufacturers 
‘will be analysed in the order received: Manufacturers and dealers 


are, therefre, urged not to wait to the last moment to send in their . 


samples, but to send them as soon as possible. 


INSTRUCTIONS TO MANUFACTURERS AND GEN- 
ERAL AGENTS. , 


Manufacturers cf Commercial Fertilizers selling their goods in 
this State, will please observe the following points in complying 
with the Actof the Legislature of West Virginia, passed March 6 h, 
1891, and now in force: 

1st. A compliince with the law requires that before any commer- 
cial fertilizer is sold, offered or exposed for sale in this State, the 
‘manufacturer, importer or party wno cauces it to be sold, exposed 
or off-red for sale, shall file an affidavit with the Director of the 
West Virginia Agricultural Experiment Station, at Morgantown, 
W. Va., givirg a correct statement of the net pounds in the pack- 
ages, the name of the brand or trade mark under which the fertil- 
izer is sold, the name and address of the manufacturer, the place of 
manufacture, and the chemial analjsis stating the percentage of 
nitrogen, or its equivalent in ammonia, the percentag: of potash 
soluble in dist:lled water, and the percentage of phosphoric acid in 
available form, soluble in dis'il ed water, and reverted, as well as 
the total phosphoric acid. Inthe case of those fertilizers which 
consist of other cheaper mate ials, the affidavit shall give a correct 
general statement of the composition and ingredients of the ele- 
ments in the fertilizer relied upon to produce fertilizing effect upon 
the soil. j 

*2d. The manufacturer is required to send with the affidavit a fair 
sa nple of the fertilizer in a sealed jar, bottle or tin can for analysis. 
An ordinary quart fruit jar or can filled with a fair sample of the fer- 
tiuz-r will answer. Each can or jar should be properly sealed, label- 
ed and packed, and shipped prepaid by express ‘to Dr. John A. 
Myers, Morgantown, W. Va. 

3d. The manufacturer isrequired to pay at the time of filing the 
affidavit an analysis fee of $10 for each and every fertilizing ingredi- 
ient claimed by him. If he claims potash, phosphoric acid and 
nitrogen, it is $10 for each, or $30 for a complete fertilizer, consist- 
ing of all three of the above named elements of plant food. This 
fee should be sent in a draft upon New York or Baltimore, payable 
to ‘‘The Treasurer of the West Virginia University.” 

4th. The manufacturer is required to place a label or tag upon 
each package, giving the name of the brand, its correct net weight, 
analysis and commercial valuation per ton. These labels are pro- 
vided only by the Director of the West Virginia Agricultural Ex- 
periment Station, after analyzing the fertilizer, are regularly num- 
bered and can only be had by the parties filing the affidavit before 
mentioned. The law establishes the price at 50 cents per 100 


*Manufacturers will please keep a sample of the same lot for aualysis by their own chemist, 
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- indicate to the Director the number of each kind required, and send 
_acheck payable to John A. Myers, D.rector, for the amount. They 


* order by even hundreds. 


By doing so they give the chemist time to aralyze the samples 
before the trade for the spring opens, and the results can be pub- 
_ lished for the spring trade. 


steps to comply with the above indicated provisions, which are in- 
tended to guide them. The Director will furnish the necessary 
blanks for complying with the law, free of chargs, and will aid the 
_. manufacturers in any way in his power to comply with its req 1ire- 
ments. All affidavits and apnlications for labels should be filed as 
soon as possible. 
Address all communications to 
Dr. Joun A. Myers, 
Morgantown, W. Va. 


VALUATIONS FOR 1892. 


The commercial valuation of fertilizers is based upon the average 
retail price of the ingredients from which they are compounded. 
We are aware of the fact that there are sometimes sudden fluctua- 
tions in the prices due to speculation, variations in the supply and 
demand, etc , but we are confident that the valuation given below 
should fairly .epresent the average price at which the fertilizers may 


favorable freight rates prevail, the fertilizer may be bought for less than 
these prices. i 


TRADE VALUES OF FERTILIZING INGREDIENTS IN RAW MATERIALS AND 
CHEMICALS FOR 1892. 


Soluble in citrate of ammonia (reverted), 8c. 
In ground fish, fine bone and tankage, 7c. 
In fine medium bone and tankage, 6c, 


_ labels or tags. Manufacturers requiring these tags or labels should 
5th. The fertilizer inspection begins with January rst of each year, 


and the manufacturers should comp!y with the law promptly at that time.’ 


Manufacturers and agents will therefore please to take immediate | 


be retailed in this State. By proper negotiations in many cases where . 


Nitrogen In Ammonia Salts, 1gc. 
ee In Nitrates 17¢;- 
] Organic Nitrogen In dry and fine ground fish meat and 
blood, * 19C, 
. In cottonseed meal and castor pumice, 15¢. 
In fine bone and tankage, 16%c. 
In fine medium bone and tankage, I3C. 
In medium bone and tinkage, 10o¥4c. 
fs In coarse bone and tankage, 8c. 
In hair, horn shavings and coarse fish 
: scrap, 8c. 
-Phosphoric acid soluble in water, 8c. 


will be sold in packages of too each, and manufacturers will please — 


« 


Pg 


In medium bone and takage, Se: 
_ In coarse bone and tankage, 4c. 
In fine ground rock Phosphate, aC. 
Potash as high grade sulphate and in forms free from 
Muriates (or chlorides), 6c. 
As Kainite, ‘5: 
As Muriate, 5c. 
RADE VALUE OF MIXED FERTILIZERS AND SUPERPHOSPHATES OF HIGH 
GRADE. 

Nitrogen 19c. 
Available Phosphoric Acid 8c. 
Insoluble Phosphoric Acid 1303 
Potash 5m 

Phosphoric Acid in fine ground bone, i. e. passes through 
I-25 inch mesh sieve, ¢ 4c. 


Phosphoric Acid in medium ground bone, i. e. passes 
through 1-16 inch mesh sieve, but not through 
1-25 inch mesh sieve, . 4c. 
The commercial value of a fertilizer is found by multiplying the 
number of pounds of each ingredient per ton as shown by analysis 
by the price of each, and taking the sum of these products, For 
example we have the following analysis : 


Moisture 11.50 per cent. 
Soluble phase Acid.» ho eos sins 
Reverted ‘‘ + PiG0e 7 Bo 
Available << . LY.50 tose 
Insoluble <«: ¥ 1200-2 
Total + Ks E2502 ere 
Nitrogen ZSGOT GS Ouse 
Potash 3. O00" a aes 
Available Phosphoric Acid 11.50x20x8—$18. 40. 
Insoluble so Ws I.00X20x3— 0.60. 
Nitrogen 2.00X20x1g- 7.60. 
Potash 3.00X20X5— 3.00. 
Commercial value per ton $29.60. 


This does not represent the Agricultural value of the fertilizer, which - 


depends upon the crop, soil, weather, etc., as well as upon the character 
and amounts of the ingredients. 

With January rst, 1893, a new table of valuation will be ad- 
opted. Owing to the fluctuations in the price of Phosphate the 
valuation of phosphoric acid appears to be too high, and the valu- 
ation of nitrogen is lower than the apparent ruling prices in ammo- 
niated fertilizers. 

The following analyses giving the composition of the various 
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brands of fertilizers were made by Dr. de Roode, chemist to the - | 


Station, There has been a marked improvement in the guarantees 
of the manufacturers. Last year twenty seven per cent. of the 
brands of fertilizers offered for sale in the State fell short of the 


j roy . 25 
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claims of the manufacturers. This year it has been reduced to 
_ thirteen per cent., much too large a proportion, it is true, but com- 
_ mendable progress has been made. It appears this year to be quite 
evident that the majority of cases of excessiv2 claims is probably 
_, due to irregular mixing cf the goods, and not due to a shor.age of 
- ingredients actually supplied by the manufacturers 
_ The analyses of the samples sent in by the farmers and collected 
_ by the agents of the Station at various points in the State, indicate 
_ that there is a general effort upon the part of the fertilizer trade to 
_ comply very strictly with the provisions of the law which appear to 
be generally satisfactory to the farmers. The manufacturers now 
understand their duties quite clearly and the farmers are freely 
_ availing themselves of its provisions. The agents over the State 
generally are exercising care to see that the manufacturers maintain 
the quality of their goods, and it is doubtful whether the provisions 
_. of the law can be much improved upen. 
The following table shows the analysis and relative valuation of 
the various brands of fertilizers sold in the State for the year be- 
ginning with Jan. 1, 1892 and extending to Sept. 1, 1892: 
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BOARD oF REGENTS OF THE. WEST VIRGINIA i 


\ 4 
. UNIVERSITY, de 2 | 
‘Bi itriet Name of Regent. -P, O. Address. 2) 
I. J. B. SOMMERVILLE, Wheeling. og 
2. CLARENCE L. SMITH, Fairmont. a 
cy ROG LYNN, Glenville. ‘ 
Pe JOHN C. VANCE, Clarksburg. ; 
5 JOHN G. SCHILLING, Spencer. 
6. EDWARD A. BENNETT, Huntington. | 
Ae WIRT A. FRENCH, Princeton. i 
8. M. J. KESTER, y Union. ; 
g. J. F. BROWN, Charleston. 
10. THOS. J. FARNSWORTH, Buckhannon. 7 
Pte JOSEPH MORELAND, Morgantown. ¥ 
12; JOHN A. ROBINSON, Patterson’s Depot. — 
ia DR. W. W. BROWN, Kabletown. 3 


MEMBERS OF THE STATION COMMITTEE 


3 


JOHN A. ROBINSON, C. L. SMITH, 
JOSEPH MORELAND, J. B. SOMMERVILLE, 
DR. W. W. BROWN. 
Prest. OF BoaRD OF REGENTS, : JOHNA. ROBINSON. { 
PRESIDENT OF THE UNIVERSITY, * TREASURER, i 
E. M. TURNER, LL. D., JOHN I. HARVEY. i 
| 
3 
STATION STAFF. ‘ 
JOHN A.MYERS, Pu. D., . «Director 
POWs RANE, Mo’S. 2:24. % Horticulturist and Microscopist. — 
A.D. HOPKINS, |) 2c et) Doe! as Batomologies 
D. D. JOHNSON, A. M., é 3 Agriculturist. 
RUDOLF DE ROODE, Pu. D., Chemist. — 
SUSTE V. MAYERS. ‘Stenographer and Book-keeper. q 


PRUNING | 


OF 


TREES, SHRUBS AND VINES. 


: F Wm. Rang, B. Acr., M.S. 


Horticulturist. 


There has been so much inguir, of the Experiment Station for 
information regardirg pruning, by our farmers and those more 
particularly interested in the art or science of Horticulture, that the 
Director has asked me to prepare a bulletin upon the subject. 

To treat upon any points which hive not already been treated 


_ time and again by eminent men, would be practically impossible. 


‘What I bere intend and desire to accomplish is to bring b fore 
our readers the subject of pruning in such a manner that it will as- 
sist any who desire such knowledge, th.t they may be able after 
reading thisto work more inteliigently. It is hoped, also, that 
many who now, apparently, are negligent as to fruit raising, more 


- particularly may apprehend these fundamental principles and be 


encouraged to venture in the industry. 
Our State to-day is actually importing from other States enough 
of our more delicate'fruits to support numerous horticultural indus- 


_ tries of similar nature at home. This should not se and can not 


continue long. We have almost every acvantage, and to allow 
others to furnish us while we should be producing for ourse ves 


and competing in the great markets of the world, is casting unjust 


—_ 


reflection upon our virgin soil, and upon the sightful rank which 
the name of our State should possess, 

We can boast of having one of the largest, if not the largest, fruit 
farm this side of the Rocky Mountains. The one I refer to in par- 


‘ticular is that of the Beck r Brothers on the foothills of the Blue 


Ridge Mountains in Jefferson county. The Becker Brothers pur- 
chased a belt of land here in 1887 and immediately set out 33,000 


peach trees. Since that tine, eight other tracts adjoining have been 


added, and to-day, the Becker Brothers’ fruit farm comprises 2490 


- acres in one continuous tract * They have not stopped with peach- 


es alone, but here can be found in great area, vineyards, American 
and Japanese Plums, Apricots, Japan Persimmons, Quinces, Cher- 
ries, Nectarines, English Walnuts, Italian Chestnuts, and Paper- 


shell Almonds. This magnificent fruit farm is spoken of in this con: 


3 *Sce deseription of same in ‘Weekly Baltimore Sun” Sopt 7th, 1802 


nection in order to show that in some sections of the State we are 
progressing rapidly in fruit culture, and as the subject of pruning, 
if thoroughly familiar, still furthers our success in this pursuit, we 
can see the important connection, ee 

Pruning has to do with trees, shrubs and vines from the time they | 


are set. If they are neglected, we can not expect them to do their 


best any more than to expect a trotting horse, thoroughly out of 
training, to come out and lower his record; or a milch cow, which | 
has been given a certain amount of rations, to give the former quan- 
tity or even more milk by depriving her of the original amount of 
foad*( a, 
To show further that the interests in horticulture are awakening, — 


‘the following is taken from the West Virginia Farm Bulletin of ~ 


June ’92. ‘‘The following list of gentlemen have recently planted 7 
peach orchards in Berkely County: }: W. Wood, Hedgesville 19,- | 
ooo trees; J. M. Miller, Gerardstown .5,000 trees; S. M. McKown, ~ 
Gerardstown 5,coo trees; C. W. Richard, Berkely Station, 6,000 © 
trees; Wilson Coe, Gerardstown 2,000 trees; T. L. ‘Richard near © 
Martinsburg, 6,000 trees; J. W. Robinson, Shanghai 3,000 trees; © 
Robert Layman, Martinsburg 1,000 trées; Robert Barkhart, Mar-— 

tinsburg 1,c00 trees; Taylor Harper, Hedgesville 500 trees; Mr. 7 
Fletcher, Darkesville 500 trees; Mr. Rye, Darkesville 500 trees; ry 


‘Lewis Glover, Darkesville 200 trees; J. T. McKown, Gerardstown 


1,000 trees.” 
When we realize that the above is only an incomplete statement ~ 
of zdvance in-the peach industry during the past year, in only one — 
county of the State, what can we expect when a resumé is compiled © 
forthe whole fruit industry of the entire State! It is true that 
Berkeley county is a model county; however, there aremany others © 
just as promising, as for example, Jefferson and Morgan, which — 
bound Berkeley on either side, the numerous inland counties, and — 
the great tier of twelve counties which border the Ohio. rt 
There is not as great a tendency toward the peach industry alon 
the Ohio, but it has been demonstrated already that small fruits and «> 
apples, especially. are found to flourish and bear in great profusion. © 
On a whole, we therefore conclude that a bulletin on pruning placed © 
at the farmer’s command at this time, may meet the wants of our — 
people. a 


Pruning Generally Considered. 


Webster defines the word ‘‘Prune” as from the Fr. procigner 
(to lay in the ground as stocks of vine for propagation.) Now 
meaning ‘to cut off the superfluous branches of ;to trim ; to lop ; to © 
retrench ; to clip.” Itisapractice made use of much more in:tke 
older countries thanin the new. The reason for this, doubtless, is 
that the population is largerand the demands from the soil are pro- | 
portionately increased. The soil being all utillized, the interest in 
these vocations are concentrated on what they already possess, ex- 
perimenting and studying out how to procure the best possible re- 


_tnrns- As a natural consequence, it follows that from the neces- — 
sity thus arising, they familiarize themselves with the principles nec- , 


__ essary to procure the desired end. We find in England, France 
and Germany, that by pruning and thus becoming more familiar 


with plant life, the people are able to grow more trees and vines to 
the acre; produce better fruit both asto size and quality ; ; produce ~ 
ar weariver fruit ; ; secure longevity of trees, etc. It isfor the above 


reason, perhaps as much as any other, that so many of our best 
‘commercial and practical | Florists. Gardners and Horticulturists 

are of foreign birth It is often found that a foreigner coming into 

a community and once procuring astart, immediately, through his 

inherent qualities or tendencies isa great teacher to his neighhbors, 
' while he may be ignorant on any other subject. 


There are still men who advocate that it is wrong to prune trees, 


basing their reasons in the fact that it is not as nature so intended, oi 


and that each interference’ with nature’s laws, in just that degree 
-eradicates and weakens the plant. Thus when a shoot is severed, 
just that much of the plant’s original vitality is lost never to be re- 
gained. They cite as instances our native trees, and ask who could 
have pruned our beautiful forests and procured better results in 
“symmetry and beauty than the hand of nature, as alre dy done. 
This, it is true, can be madeto appear quite possible to a man not 
throughly practical. Were it not for the pruning knife which plays 
such an important part in our nurseries throughout the country, 
_-when scientifically guided, we would be ina barbarric age as re- 
_ gards the industry. It is about as reasonable for a man to sit idly 
' by and say that Nature created plenty of fruits in their natural state, 
and to improve them by the hand of man is unnatural and therefore, 
should not be done. 
Pruning, although simple, must be practised very cautiously. No 


- eperation requires greater foresight than the operation of pruning. | 


We must havea definite object in view, and no branches should be 
remoyed for whose removel a good reason can not be given. ‘‘The 
reasons which may justify pruning are: ; 

(1.) The removal of dead or dying branches. 

(2.) ‘Lhinning. 

(3.) Helping the growth of one part of the tree by removing an- 
other part.”’* 

It is known that the first named reason is justifiable and wee 
bedy, be he skilled or not, can perform the operation ; pruning | 
thinning, or the second named reason, can be done properly wie 
out any particular knowledge of plant life; andthe third named 
reasan,or cutting out one part in order to assist anoth r part, re- 
ires ‘simp y good judgment. The manner in which the above 

Oa was more definitely elaborat:d is about as follows: A 
few well developed branches are of more value than many which are 
crowded together without light and air. 


‘*Prof. L. R. Taft’s Lecture before the American Pomological Society, 1891. Cultivator and 
Country Gentleman, Nov. 5th, 1891. 1 


Pruning for the purpose of thinning, accomplishes:— 

_ (a) More freedom of growth for the development of parts. 

(b) A production’of larger and finer fruit. 

(c) Earliness. | 

(d) Ease in gathering crop. 

(e) Less draught upon the soil. * 

(f) The crop is more regular. 

If possible, the removal of large, healthy limbs should be 
avoided. The injury is, of course, in proportion to the amount of 
loss of leaf surface, and the size of wound. Whether to remove a 
limb or not is a question to be answered in the affirmative only 
- when the benefits expected from the pruning are lager than the nec. 
essary injury. Knife and thumb are better pruning tools than ax 
and saw. Every blow of the ax or push of the saw in the removal 
of large limbs, is a threat at the tree’s life and vitality. By lessen- 
ing the leaf’s surface, we lessen the digestive apparatus, and conse- 
quently the absorption of food. 


In transplanting nursery grown trees in orchard, we should cut. 


back the tops to make them correspond with the size of the roots. 
Such trees often have very little root. The best time for pruning 
trees in orchard, undoubtedly, is in the spring, as at this time 
plants will take care of themselves. But although we find that this 
is the best time, it does not seem to'be practical, as at the spring 
time other work is most pressing, and hence pruning is done in fall 
or winter when timeis at hand. Pruning may be done after the 
formation of dormant buds in summer, as any damage at that time 
1s quickly repaired. When the wounds are large, the injury is les- 
sened by coating them with clay, paiat, or grafting wax. Judicious 
pruning gives us the means of thickening growth or elongating it, 
and making it more open and s dreading. 

Root pruning can be rasorted to for the purpose of checking rank 
growth in a tree, vine, or shrub of bearing age; thus hastening its 
fruitfulness, but it is not usually advisable to resort to such violent 
means. Low headed fruit trees are usually preferable. Pruning 
should be seen to from the first by frequent pruning with the knife 
and thumb. 


Pruning of Fruit Trees. 


We advise anyone who expects to gointo the fruit business to 


*“An examination of numerous specimens each, of large and small apples of several 
different varieties, showed that the weight of seed was not at all provotional to the 
weight of the fruit. In many, in fact most cases, the total weight of the seeds i 
the smallest perfectly developed apples was but a trifle short of the weight of t 
seeds of the Epedimens of the same variety that weighed two or three times as much. 
In other words, a given weight of fruit, of the medium-sized, or moderately large ap- 
ples, contained only one-half as much seed as an equal weight of the same variety 
composed of twice the number of specimens, did. (Chemistry informs us that about 
85 per cent. of the mature fruit of an apple is water, and that a very large per cent. of 
the mineral ingredients is found inthe ash of the seed. It is obvious, therefore, that 
ifwe wish to make as slight a draft upon the soil, or upon the vitality of our frnit 
plants, as possible, we should aim, not so much to diminish the total weight, as to di- 
minish the seed, by increasing the size of the individual specimens,” From paper by 

i W. R. Lazenby, read before the Ohio State Horticultural Society, 1888. 
‘ 
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_ any extent, to first procure’ sondt/étandard abel 
e ; ! ure work and get the subject 
wellinhand.* This will add more than anything that can be se. _ 
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nursery before setting them out, if they are not already, prune them 
that the balance between tke root and stem is equal, as in Figs x \ 
or 2. This equalizes the balance, and the tree is in the best possi ; 


. vironments. 
Place the roots in the soil in such a manner that they will radiate 
qually in all directions. See Figs 2 and 5. Thatis donot getall theroots- 


Fig 3. (C. & C. Gen.) 


*Downing’s “Selected Fruits for the Garden and Market,” price $2.50, Barry’s 
* “Fruit Garden,” price $2. Thomas’s “American Fruit Culturist,” etc. All good books 
on the general fruits. For each particular kind of fruit can be found special treatises 
thus devoting the whole attention to the saine, as “The Apple Culturist,” by 8. E. 
Todd ; “Pear Culture for Profit,” bv Quinn, price $1, etc. ‘There are two other books 
that all Horticulturists should possess, namely, Bailey’s' “Horticultural Rule Book,” 
price $1. Itis a book of the most precise and practical nature, and “The Nursery 
ook” by the same author, paper bound 50 ets., Cloth $1.00. ; 


i 
. cured towards success. When the trees are first received from the _ 


, oo ete | s ; re oe ca gayi 
on one side of the plant as in Fig 4, as it gives a tendency for the 
/ tree to be one sided in after growth, as in ik Sek od 5 ht 


* 
y . = == a0 a 
set igg(C..,.&2 C.Gen-) Fig. § (G@_ CG Gen) 
‘ A In digging up trees for transplanting, caution must be exercised. 


The results oStained are in direct proportion to the amount of care _— 
and pains taken in doing the work. 

Fig. 6. represents the method pursued in taking up trees ina 
reckless manner. Roots are cut off with the spade at about six in- 
ches from the tree leaving from five to six feet of roots in the soil. ~ 
The top of the tree remaining the same as formerly, they are set 
out again in the desired location, top-heavy. 4 


; 
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Prune with reference to allowing the young trees to procure a 
solid footing, asin Figs 5and7, thus preventing the too frequent exam- 
ple of the tops being too heavy for the roots, and asa consequence, 


many trees are unable to withstand the switching of the wind 
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P and are obliged to be staked up, or will forma cavity [around the « 


base of the stem, as in Fig 8, admitting the drying air to the roots, 
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Fig. 7 (C. & C. Gen.) ie 


checking or arresting growth, and frequently killing the tree. 
Even if the trees are braced up and held in place by mechanical 
means. In such cases they can not be expected to remain healthy for 


x 

i 
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; Fig. 8 (C. & C.Gen.) 


the reason that the root surface is far inferior to that of the branches 


\ 


40 : 
‘ os 
and can not supply the tree with enough mineral and sap nutrition. 
The tree in its natural state is shown well in Fig. g. 


| a 


Hig. 9 (C. & ©.’ Gen.) 


The root system, contrary to the notions of many, spread out and 
radiate over a considerable space. I might mention, in this con- 
nection, the unphilosophical idea prevalent in the minds of many 


as regards fertilizing trees. The average person wishing to revive .~ 


his orchard, is found to apply the manure or fertilizer in the imme- 
diate vicinity of the trunk. Every one knows that the greatest ab- 
sorption from the soil takes place through the smaller rootlets, and 
, by examining Fig. 9. we can plainly see that these are in greater 
numbers some distane from the trunk. Thus to fertilize in order to 
procure the quickest and most satisfactory returns, the placing of 
or scattering the fertilizer at some little distance about the tree is 
advisable. 

Prune with’ reference to the height you desire your branches to 
-start out from the trunk. It is important to remember that a 
branch which starts from a trunk at a certain poene will never get 
any higher from the ground at its base. 

if a person wishes to cultivate his ground for farming purposes, as. 
many do, hethinks it important that the trunk be long in order to 
raise the branches above the cultivator’s head. This may be true, 
but it is thought more and more that if a person desires to raise fruit 
and cairy on general farming on the same ground he will belikely 
to fail im both; either devote the ground to one or the other, or one 
half tooae and the remaining half to the other. In this manner 
of procedure he may thrive in both. 

if a trunk separates into two or more equal branches, each branch 
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grows like a separate tree, but since they generally lean much 
toone side, they are apt to split apart when loaded with fruit. 
This may be avoided by keeping the branches subordinate to the 
main trunk, and the sub-branches subo dinate to the main branches. 
The tendency of Horticulturists at present is to bring the heads 
4 of fruit trees near the ground. The advantages derived from this 
are : 
1. High trees necessitate climbing into them, and they break 
down. Low ones not so, 
2. The low trees can be more easily shaped or pruned. 
* 3. Tue crop of fruitis easily gathered from low trees. 


fungous diseases are more easily combatted. 
5. The vigor necessitated by the trunk in a high headed tree is 
’ utillized to better advantage by the branches and fruit of the low 
_ headed trees. 
6. The tendency to draw little plant food from the soilin the 
way of trunk. 
The above is particularly trueof drupaceous orstore fruits. The 
_ peach, for example, is always sold asyearlings, and when shipped they 
‘are, cut back to the hard wood. Cut-the trees toa stub to make low 
heads as in Fig'1. Start the head low, and train to desired 
height, which differs with different men. Some train high, 6thers 
keep the heads low by the shortening in mode of pruning, The 
latter is practiced by some of our leading peach growers who have 
the best results. One advantage I notice—in the latter method—- 
is that the trees do not need bracing up when bearing a full crop so 
much as the former. i 
While in Michigan last summer, I noticed that the peach trees 


fruit, if not propped. On the contrary, those pruned on the low 
heading-in system which were bearing in West \ irginia, stood the 
strain from the weight of the crop perfectly. Itisthought by some of 
our peach growers inthe eastern part of the State that by heading-in 
each year and by producing astrong frame, the tree bears its crop with 
less danger to the tree, and a more continuous yearly yield is pro- 
cured. ) 

. Like results, doubtless, could be reached with the high headed 
trees, if growers would not allow their trees to carry too heavy a 
crop in bsaring season. There is some danger of carrying the 
_ heading-in system too far. This should be practiced with caution. 
Bm ioec letter ,page 24. 

Probably the best apple tree to set out is one which is two years 
-from the bud. It may be one to three years old never more than 
three. The stem of the tree should be straight, and should have 
been trimmed in the nursery aboutjtwo and one-half to three feet up 
to the first branches. They should have made a good growth from 
the start, and have a clean smooth bark; as in Fig: ro. 
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» - trained high, in most cases, were in danger of breaking while in , 
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4. The low headed trees are easily sprayed and thus insects and . 


Fig. 10. 


_ The’root, system’should be strong and symmetrical, especially on § 
a sandy land having a hard sub-soil. Fig. 3. 


The pruning of young orchards is well expressed in the ioftars 


keep his eye frequently on the shape the heads are assuming. He 


ing:-- “After the well shaped trees of a young orchard have been % 
‘set out, and summer growth has commenced, the owner should 


can preserye a good symmetrical form with less than a tenth of the | 


labor by rubbing off needless shoots when only an inch or two in © 


growth than by cutting them off with an ax or saw when as large as 


his arm. Fig. 11. represents ayoung or nursery tree which had — 
little attention in giving it the best form, the new — 


head constituting a mass of shoots, which have 
been allowed to grow at random, and which if stil 


gling and spreading limbs, as shown in Fig. 12. 
Trees, the FeucGe of which has not been prop- 
erly attended to, have not only a bad*and strag- 


gathering wagon, and will be found to have 
tive and stunted fruit 


‘‘A skillful hand will bring the heads of such 
young trees by timely pruning, into a much im- 


neglected, wiil grow into a bearing tree’ with strag- 


gling appearance, but-a portion of them bending — 
downwards interfere with the passage of the | 


crowded and crossing limbs, and bearing defec- — 
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proved shape, but this pruning should never be undertaken after ° 
Bie. ie the trees have commenced growing in 
ae aN eA the spring. A well shaped young tree, 
Lia eee vy / previously well formed is represented in 
LS wy 49) re Fig. 10. The work to be done at the e 
ee AWN). present time is to maintain this good shape, 
any \ LSA and even to improve on it by timely rub- (. - 
pian colt | Ve bing off, early, in the season of growth, 7 
PREY, WZ —ail-deforming and needless shoots. If this — ~ 
: NOODLE = is done at the right time, and every year, sy: 
Z NS 2S Ny svery little work will be required. \ Trees ik 
it A thus properly trained and managed, instead. ; 
of presenting the appearance shown in Fig. ; 
Mu 12, will have the form more nearly resem- | 
men Nenegetny  Dling Fig. 13. ee 
Fig. 12 “9 Oe 
“In thinning the shoots which constitute the head of a tree the f 
-course must vary with the variety and its peculiar growth. For 
example, in Rhode }sland Green- 
g? Ps Bow _. ing, the general tendency of the —. 
a aed remaining branches should be. | | 
=, ter 8 : E € NY ent 
/ SN ag more upward thanin formingthe —=/- 
BEATE head of a Baldwin, and for the: ~ 


fee ese, Northern Spy still less than in’ 
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ae the more spreading varieties. 
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ZA" quired for the younger trees than 
after many years when they come 


tinuonsly for several weeks in 
summer become more or less. per- 
manently spreading or drooping 
and some of them irregular 
or straggling. The eye of the 
owner will quickly perceive 
‘ which shocts can be best spared 
and rubbed ot cut away. If this care is yearly attcnded to, it will 
be but trifling when, compared to the heavy work required to cut 
away larger branches after years of neglect. 

«When trees are quite young, the general tendency of the up- 
ward shoots may be controled in a great degree by leaving the last 
bud or shoot on the outside of the tree for an erect grower, and on 
the inside of the tree for one of spreading growth. For example, 
in pruning a young Spy, let the upper remaining bud or shoot 
(next to the cut) be on the, outside ; and for Rhode Island 
Greening or Roxbury Russet, let the last bud be on the inner side. 
“But, it must be remembered that the bearing trees naturally tend to 
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into full bearing. Heavily loaded” 
limbs which are borne down con- 


S 2°72, Less care in this respect is re- | 
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become more spreading with age by the weight of the successive ~ 
- crops. 


‘‘All these matters are subjects of considerable importance. An 


- evenly pruned tree, allowing an even, uniform growth, and fair - 
bearing vigor, will givea crop of finer, handsomer apples than a 


tree, the head of which more nearly resembles a brush heap, and 
the bearing shoots of which are crowded, stunted and deformed.”* 

The best time to order all trees is in the Fall, for then you are 
apt to get what you want. Later orders will not be filled so accu- 
rately and substitutions will be made. This should not be allowed. 


If the trees arrive in the Fall, and the ground is in a good condi- » 


tion, they may be set out immediately. Exercise great care in set- 
ting at that time; make a mound around them to carry the water 
off, or else they will heave. Spring is the best time to set trees, 


and if they are received in the Fall, heal them in. To do this plow - 


a deep furrow and set the trees at an angle of about 30 degrees. 
Plow the earth over them again and cover wi.h clean straw, or else 
mice will live there and girdle the trees. Evergreen boughs or 


_ leaves are still better. 


Pruning of Small Fruits. 


Gooseberries, Blackberries, etc. 

Pruning of the Currant and Gooseberry are practically the, same. 
About all the pruning that is necessary is to cut out occasionally the 
old wood and shorten the most vigorous of the young growth If 
too many shoots or suckers appear and are likely to crowd, a por- 
tion of them should be cut out for the advantage of those remain- 
ling. A few large and vigorous shootsgive more and finer fruit than 
double that number of weak and immature «nes. The Goosebetry 
requires an open head, more so than the Currant, in order to allow 
free access of air which checks the mildew. 

The Blackberry and the Raspberry are pruned in much the same 
manner. The method generally practiced is to cut back the canes 
to the desired length and shorten the lateral ones. This is practi- 
cally beneficial to Purple Cane and Black Raspberries, as well 
as Blackberries. It would be better to take out all the old bearing 
canes soon after the fruit is gathered, but this would make it nec- 
essary to go over the plants twice, while if the old canes can be cut 
out,and the young ones pruned at the same time considerable labor is 


saved. Therefore, one annual pruning is the usual method, choos- 


ing the early spring for performing this operation. In field cultiva- 
tion the Raspberry is given very little pruning except going over the 
plantation shortly after fruiting and cut close to the ground all the 
old canes. : 


*Cultivator and Country Gentleman, June 16th, 1892. Edtorial. 
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Plate A. 


PHOTOGRAPHED BY F WM R, 


Sycamore Tree for Shade, 
Pruned. See pg. 19, 


Plate B 


PHOTOGRAPHED SY F. wm. A. 
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Pruning of Forest Trees. 
_ Inthe transplanting of forest trees, all should be pruned more or 
less. As with fruit trees, it is almost, if not quite impossible. to 


_take up a tree withcut destroying a portion of the root , and it is 


necessary to reduce the number or length 
of the branches to fully compensate the 


less thus sustained. If the tree is to 
be grown for timber, then a tall’ straight 
stem is required, and where there is 
more than one leading shoot, they should 


from time to time, always leaving enough 
to form a good head to the trze. In cut- 
ting off a branch, 1 ever. cut it off parallel 
with the tree, but at right angles with the Fig. 14. (Original.) 
branch severed, as in Fig. 14. All branches indicate the place to 
sever the same, which is just at the outer edge of the enlargement, 
found at the base. Endeavor to procure as smooth a cut surface as 
possible, and if thought necesaary, a coating of melted grafting 
Wax, or any good niineral paint, answers every purpose. 


Pruning Ornamental Trees and Shrubs. 


This varies as to the idea of the pruner. Many ornamentals can 
be pruned to take a’most any desired form. Especially is this prac- 
ticed and elaborated pny gardeners of the Old World. Trees, 


‘through pruning, can be made to produce a dense shade. Plates 


A and Bare perfect examples of this. A was pruned last Spring, 


_while B was not. Both are Sycamore trees prowing here in Mor- 


gantown of about the sameage and size. Both photographs were 
taken by myself at the same time, and numerous leaves had 
dropped from both trees. A, besides being more dense, has leaves 
four or five times their original size. 


Pruning Grape Vines. 


The reasons for pruning the grape are: — 

1. To keep the vine within limits. 

2. To have smaller tops than roots. 

3. To thinthe fruit; even a greater weight of fruit is procured 
upon trimmed vines 

The fruit of the grape 1s borne uponshoots or wood of the cur- 
rent year which come from wood of the preceding year. 

Thé following should be understood: — 

_(a) A shoot 1s a growing branch. 
(b) A-cane isa matured shoot. 
(c) An arm is a cane more.than a year old. 


‘the Fall, cut back to two buds again. 


- allow two shoots to grow and these form the permanent arms of the 


_/ing called spurs, and they may have from one to three or four buds. 


three stages present all the time 


. second year trim one cane back to two buds, and the other to four 
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The Horrizontat Arm Shur Sistem of Pruning. 

When the vine is set out, which is generally done in early Spring, 
it. contains about two buds. The stronger is allowed to grow at will 
all Summer with cultivation, the weaker bud being rubbed off. In 


Second Season. Jf the vine is weak repeat the above. If strong 


vine. Plate C. is from a photograph taken by myself of the W. 
Va. Station vineyard at.the end of the second year. 

Third Season. Cut each arm back tothree to four feet, deendtes 
on the distance between the plants. Have three wireson a trellis, 
never more than four are used. Tie the arms to the bottom wire, 
and allow the shoots to. start on each arm about one foot apart. 
These should be pinched back occasionally during the summer to. 
cause the formation of side branches, which makes the cane stocky. - _ 
Whenever the shoots reach the top wire, they should be checked from ~ 
growing further. ‘ 

_ Fourth Season. Cut back the sheots to two buds, the stumps be- 


es a 


Pinch the shoots as before. This year’s growth produces first crop, 
each shoot bearing from one to three bunches of fruit. From now 
on cut back the shoot or fruit producing branch to one inch, and 
new ones will spring forth for following crops. 

Arms usually last from four to eight years, and new shoots oe 
the roots are gradually brought up to take their places. 


a 
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The Ss Hone et System. 


By the’renewal. system of pruning, each arm is allowed to bear 
‘but one crop and others are brought up from the roots, leaving 


The Long or High Renewal System. 


2 


P 
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- This system of pruning is the one most practiced. At the end of the 


buds; the former to grow upright as the previous year, and the latter. 
to be placed atan angle of 45 degrees, and allowed to produce fruit, — 
the fruit spurs being pinched off after three or four. leaves. have. 
formed beyond the set fruitThe next year, the branch producing — 
fruit this year is cut back to two buds, to be grown up-right the 
next year, while the two parallel shoots are brought to a slant of 45 
degrees each way and made the fruit bearing canes of the following 
year. 
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The Kniffin System. ’ 


This system is much used in the Hudson River Valley. It is 
supposed to make the vines grow less and bear more. The arms are 
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on the top wire, and the shoots 
hang down as in Fig. 15. They 
save much tying, hanging down 
by their own weight and no 
other care is required except it 
be to rub off needless shoots, 
as they start in growth. The 
chief advantage isin saving--of 
labor; prevention of rampant 
growth in bearing shoots; 
fewer wires are used as they are aoe = 
required to support horizontal Fig. 15, (C. & C. Gen.) 
arms only, but one wire is needed for each arm; and but two wires 
are required for the trellis. 

The best success is procured with the arms kept moderately shert. 
This mode of training is particularly recommended for those who 
can not spare the time for the more elaborate modes. Fig 16 repre- 
sents the same system with leaves off. 
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| Fig. 16 (C. & C. Gen.) 
The Modified Horizontal Arm System. 


This system is the one practiced mostly in the Chautauqua grape - 
belt. One stem is allowed to grow nearly to the lower wire, and 
from this, oneither side, an arm is carried along the wire These 
arms are not tied to the wire, but twisted around it two or three 
times, and thus securely held in place. Each arm is allowed to 
bear from two to fourcanes only; the rest are cut away. The 
plants are set about eight feet apart in the rows, but some growers 
have the arms only tw or three feet long. These arms are not re- 
newed fot years.* 


The Fan System. 


This system is in reality a modification of the Horizontal Arm 
Spur System. It differs in that the arms are tied and trained on 
the trellis to represent a fanin shape. 


The Thomery System. 


This system originated in France. It is neat, symmetric and ef- 


*“Grapes in Chautuaqua,” American Garden, Nov. 1892, by E. G. Loedman. 
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fective when thoroughly practiced, but it requires considerable skill 
and much labor. See Fig. 17. 
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The Guyot System. 


This isa modification of both the Renewal and the Spur systems, 
but in my estimation not as good as either of the former. 


Munson’s Alternate Renewal System, 


This system is named after T. V. Munson, of Texas, the origina- 
tor. It consists of two parallel wires each four feet from the ground 
and two feet apart, which are supported upon theend of slanting 
posts, which are set in the ground at a point perpendicular to one- 
half the distance between the wires. Four vines are set eight feet 
apart between the posts, sending up a branch to each wire, and these 
in turn extending arms either way upon the wires, which alternate 
each other in bearing, the fruit hanging down, as in the Kniflin Sys- 
tem. Thissystem, to my knowledge, is only practiced in the South. 


The Post System 


This system of training is declining in favor, the main reason be- 
ing that it aids mildew of the vines. As the name implies it con- 
sists in training to a post, and accompanied with the necessary 
pruning. 

Among my correspondence, I find a letter that I deem of great 


value, and therefore publish it in full. It is from Mr. Chas. Becker, 


the Horticulturist, spoken of before; 


MILLVILLE, JEFFERSON Co., W.Va. t 


Nov. 8, 1892. 
Pror. F. WM. Rane, 


Morgantown, W. Va. 

My Dear Sir :—Your favor came to hand. I was very glad to hear 
from you. Inregard to our method of pruning the peach, they bear 
not so many fruits, but larger and better fruits, and as many bush- 
els by shortening them in every season, more or less, according to 
the growth they make. This season we will not prune them quite 
so short as we did last season. Ona account of the drought they did 
not make as large a growth. We prune the Apricots and Plums 


f 
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_ the same as the Peach. We had adopted the ‘‘Fuller System” for 


two years in training our grapes, but found that system no good, "as 
we lose the growth at the crown by that system, so we have adopted 
the ‘‘Fan System” the past season, which we think is the best ; al- 
though another season will demonstrate it much better, when it will 
show how the short spurs will act. Grapes can not always be trained 
just alike, as some are much stronger growers than others; conse- 
quently it takes longer to get them in good fan shape. 

We commence pruning the latter part of this month, and con. 
tinue until Spring, taking mild, pleasant days forit. We tie up the 
vines after we are done pruning. ; 

Yours truly, 
Cuas. BECKER, 
Horticulturist. 
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EXPERIMENTS WITH CORN. 


3 These experiments were made for the purpose of determining 
_.the effects of the artificial application of the leading elements 


By the leading elements of plant food, are meant, ‘nitrogen, phos- 


_ supplied them in sufficient quantities to answer all the demands 
_ of the plant; therefore one of the problems of great practical — 


p< tion of plants than any of the others, it is very apparent.that the 


~ grown thereon, will extract_a-large quantity of these elements _ 

; :. of plant food «from the soil, and thereby | diminish its power — 
of production. 44 

oe _ Every ooserving farmer is familiar with the fact that while he 

' . Can raise from ‘seventy- five to one hundred bushels of corn per 


o ‘acre. upon, one part of his farm, another part of the farm will 


. also painfully cognizant of the fact that it requires more labor'to» 
roduce the less number of bushels than it does to produce the 
reater. _ There are many causes for these failures, such as too 

Bes Bech: or too ‘little moisture, compactness of the soil, and, other 

j a physical conditions, which incapatitates the plant for taking its 
food, or rendering the plant food contained in the soil unavailable. 


eat is ‘not, by any means, an easy task to’overcome these difficulties, i" 


and i in his struggle for the mastery, the vital, burning question 
& ‘comes to the farmer, ‘Will it pay? If not, why not?” Let. the 
plant answer, for it alone can speak authoritatively. 
we In the following experiment, we have pursued this investigation 
' in one dirzction only, that of the sufficiency of plant food con- 
— tained in the soil, and have propounded these questions to the 
os ae plants under treatment, and. will pode sy oe to give our readers ce 
as Buavekt of their answers. 


a . For the peeps of making thsee expetiments, a plat BP ground, 


cd wh ‘ oe 


Bar yor: ‘By D. D. Jounson. D's) Secs ae 


ong 
produce only from fifteen to’ twenty-five bushels per acre. He is . 


of plant food, jn various Combinations, on the production of corn. — 
_.. phoric acid and potash, Other elements contained in the soil Arey \ : 


as essential to plant growth as these, but generally, nature has — 


: ‘importance for the farmer to determine is, whether his soil is © 
- .sufficiently supplied with nitrogen, phosphoric acid and potash. an 
' ' As these elements enter much more abundantly into the composi- — 


i continual production by, and the removal from the soil of crops te 
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twelve rods wide by fifteen rods long was selected in each of the 
counties of Marshall, Doddridge, Upshur, Roane and Wood. 
- Each of these plats was sub-divided into ten equal parts, each part 
being twenty-two feet wide, and one hundred and ninety-eight feet 
long. These sub-plats were separated from each other by a strip 
thirty-three inches wide, which was neither fertilized nor planted. 
We endeavored, in all cases, to secure plats of uniform fertility, as 
far as practicable. The fertilizers were prepared by thorough 
mixing at the Experiment Station at Morgantown, and shipped to 
the persons ir charge of the out-stations. These persons were 
also furnished with the following instructions to guide them in all 
of their operations in making these experiments, and were supple- 
mented by personal visits, or written communications by the 


_Agriculturist. 


Morcantown, W. Va., Octoher 27, 1890. 
Sir: You will please observe the following 


INSTRUCTIONS: 


For the government and control of persons in charge of the 
Experiment Farms of the Agricultural Experiment Station of West 
Virginia. ‘ 

A complete record must be kept showing the following facts: 

1st. What crop grew on the ground immediately preceding this 
experiment. 

‘and. The date and depth at which the ground was plowed for 
this experiment. 

3rd, The condition of the soil—whether cloddy or well pul- 
verized, wet or dry—at the time of plowing and planting. 

4th. The date and manner of planting the seéd—-whether 
drilled, sowed broadcast or otherwise. 

5th. The date when the seed ‘ came up.” 

6th. The appearance of the plants every two weeks from the 
time of ‘‘coming up” to the time of harvesting; stating particular- 
ly the effects of drouth, too much rain, and frosts, 

7th. A complete daily record of the temperature of the atmos- 
phere at 6 a. M.; 12 M. and 8 p. m., and of the “Rainfall.” 

8th. ‘he date of snowfall and the length of time it covered the 
wheat, 

gth. The date of ripening, and harvesting; and the weight 
of the wheat crop (grain and straw) at the time of stacking; and 
the weight of corn crop (grain and fodder) at the time of huskiag. 

roth. The weight of grain at time of threshing or husking, and 
number of measured bushels. _ 

rith. The cendition of the straw or fodder at the time of 
cutting. 

12th. The condition of the grain at the time of harvesting and 
at the time of threshing or husking. 

13th. Any abnormal condition of the plant or grain, during its 
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growth; taking care to report any disease or insect attacking the 
plant, or grain, and preserving samples of the plants so attacked 
during the different stages of the disease; or ravages of the insect, 
also prezerving specimens of the insect in its several steges 
of development. ; 
Very Respectfully, 
D. D. Jounson, Agriculturist. 


The soil upon the plat used for experimental purposes at the out- 
station in the county of Wood, is of the alluvial character common 
~to the Ohioriver bottoms, and was cultivated and produced a crop 
of watermelons during the summer of 1890. For the experiment in 
corn, it was ‘‘broken up” with a two horse plow on the 17th day of 


_ April, 1891, to the depth of seven inches. At the time of breaking — © 
_ the ground was wet and cloddy. On the same day it was harrowed | 


_ over once, and on the 2oth day of April, the fertilizers were applied 
by sowing ‘‘broadcast” and thoroughly harrowed in. Onthe 13th 
day of May, the ground was furrowed out, and the corn droppad and 
covered ‘‘by hand” three inches deep, the ground being very dry for 


that season of the year. The rows were 44.4 inches apart. and the — 


hills 18 inches apart in each row. On the 2oth of May, the corn 
commenced ‘‘coming up,” about one third of the grarn failing to 
germinate, whether on account of dry weather or inferior seed, is 
not known. ‘ihe piants present a healthy appearance. 

On the first day of June, the corn was re planted, plowed and 


hoed, using a ‘‘bar-shear” plow, turning the soil away from the 


rows. On the 8th of June the corn was worked over with a culti- 
vator, hoed, and thinned to two stalks ina hill. Onthe 15th and 
22nd of June, and on the &th day of July, the corn was plowed with 
a double shovel plow and hoed with the common field hce. This 
was the last cultivation the corn received. It ripened and was cut 
and shocked on the 27th day of October. nthe first day of De- 
-cember the corn was husked and the corn in the ear and the fodder 
were separately weighed. Mr, Stone is of the opinion that there was 
a loss of about 300 pounds of fodder caused by a wind storm blow- 
ing off the blades before the corn was ‘‘cut up.” No allowance for 
this loss is made in the calculations in table ‘‘A.” 

_The size of the plats are 16 rods, or one-tenth of an acre each, 
and by multiplying the number of pounds of each kind of fertilizer 
applied to each plat, by ro, we find the number of pounds per 
acre. At the Station, we purchase these fertilizers in the original 
‘package and mix them ourselves, as may be desired. 

The following tables give the amaunt, kind, and aggregate cost 
per acre of the fertilizer applied to each plat; the number 
ef pounds of corn and fodder produced on each plat, the number 
of bushels of corn per acre, and the increased yield, value and 
profit or loss caused by the use of the fertilizers. : 

In the calculations of all these tabies, 70 lbs. of ear corn is 
required to make one bush_l, all of the corn being inthe ear. In 
the calculations of the cost per acre of the fertilizers applied, their 
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showing ‘the ees of the oplbalon a Commercial inion in Mrs 
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VARIETY—GOLDEN BEAUTY. 
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TABLE C, 


/ 
Showing ‘the Results of the Application of Fertilizers in growing Corn, 
at the’ Out-Station at Wells, Marshall County, in charge of 
Jeremiah Fish, Esq. i 
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8 Ibs. ot Dried Fish & 16 ]bs: of Kainit.| 460) 542] 65) 50) 11} 15] 4.885] 1.92) 2.565)-..... 
8/8 lbs. of Dried Fish & 16 lbs. of : | 
Sulp. of Potash. 2 ketene sete |) DOD MOOS Tee 10; 17|./45) 7.06] 3.44}. 3.72 
9/8 lbs. of Dried Pish & 16 Ibs. of Mur, / | 
of Potash:;.... weber settee cena] 500 590) 71} 30; 16) 65) 6.77 4.64) 2.18). 
{ 1 


TABLE) D. 


Showing the Results of the Application of Fertilizers in growing Corn, at 


the Out-Station at Spencer, Roane County, in charge of Hon, J. G- 
Shilling. 
VARIETY—-GOLDEN BEAUTY. 
Dy sé 5: 
i ome) Ours 
S Fertilizers Applied as ig z 
e © zers Applied. x el ates 
E 26 ae s 
A A A a 
Lbs. Lbs. « |Bu. 1.-Lps 

1) Nothing» 2... Atk No | Corn AY Planted. 
2118 Ibs. of Kainit & 8 lbs. ofNitr. of Soda. 37234) 265 [53 1044 
3]16 Ibs. of Mur. of Potash & 8 lbs. of Dried Blood.. 350. | 388 |50 5 
4116 lbs. of Acid Phosphate & 8 lbs. of Mur, of Potash.. 804 | 245 143 30 
5| 8 lbs. of Dried Blood, 16 lbs. of Aeid Phe BOSE ERIE & 8 i 
6° Ibs. of Mur, of Potash ..,... e 318 | 276 45 30 
7) Nothiug .... fe Gaeewio! No | Corn Planted 
8] 8 ibs. of Dried Fish & 16 ‘bs. of. Kainit. BIE ee eee 605 410 [86 30 
9).8)bs. of Dried Fish & 161bs. of Sulp. of Potash....... 133 257 19 

g Ibs. of Dried Fish & 16 lbs. of Mur, of Potash.......| 137 || 25024119 40 
10188 Ibs of Floats, 5-8 lbs. of mur. of Potash, 19-10 lbs! | | 

of Sylyite & 23-10 Ibs. of Dried Fish. ............... oT 249 {18 10 
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Showing the Results of the Appheation of Fertliizers in growing Corn, at 


Let us examine table ‘‘A,”’ and ascertain, if’ possible, wha: an-~ 
Swers it gives to our questions. For the sake of convenience, we 


- will multiply the size of the plat, and the amount of each kind of 


fertilizer put therein, by ten, to enable us to make all of our calcu- 
lations and comparisons by the acre. We will further ascertain the | 


amount of potash, nitrogen and phosphoric acid contained in each 


of the fertilizing elements used. We find that plat 6, without 
any tertilization whatever, produced 44534 lbs: of ear corn, or 
at the rate of 63 bushels and 47% Ibs, of corn peracre. By’ 
the application of Kainit at the rate of 160 lbs., equal to 22.4 ‘Ibs, 
of potash and 8o lbs, of nitrate of soda, equal to 12 Ibs. of mtrogen 
per ‘acre, we have a yield of gt bushels, or an increase of 27 
bushels and 22%4 lbs. per acre at a cost of $2.68 for fertilizers. On 
plat 7 we apply the’same amount of Kainit to supply the potash, 
but for the nitrogenous fertilizer, we use 80 pounds of dried. fish, 
equal to 6 Ibs. of nitrogen and 3.6 lbs. of phosphoric acid, and 


havea yield at the rate of 86 bushels and 45 Ibs. per acre; an in- 


crease over plat 6 of 22 bushels, and 67% lbs per acre at a cost of 
$1.92 per acre for fertilization. . 
_ But let us enquire what effect the substitution of 80]bs. of dried 


fish for the 80 lbs. of nitrate of soja produced, upon the yield and 


profits of the crop. We have diminished the nitrogen 6 Ibs. which 


. the Out-Station at Buckhannon, Upshur County, in charge of Hon. 
Thos. J. Farnsworth. 3 oghpe 
; ; hes piss 
VARIETY—GOLDEN BEAUTY. eee 
TS atte we 
a = Sete AL Eu 
as RZ 5 i) OC ae (ae 
2 be ee: a |mgls Jane aa 
a Sr echiiet ea) ot aa Big US Ses aee  Ae 
= Pe Pe 5 2 Aas|Pa i pos, natn 
a Fertilizers Applied. dices! & |-S< |. 82 jeslesiegies wy 
& 2S 1a3 0} fi Wg, pene OPH a jo” Sackt 
4 2h wlio ok = ie) so ov|>oalZ SHR ed as 
4 Gg ogo T ce) oa, aimee imeem onesie tia ee 
5 3 so} a 2 3 Creliceneee nb ce 
z| Ame ee A IRI . lan ae 
Lbs. j|Lbs. |Bu.|Lbs|}Bu.}Lbs|/Bu.|Lbs Dol|Dol 
116 Ibs. of Kainit & 8 Ibs, of Nitr. Aan eee rah 
Mnok cnda ek eh er eit ee 252.50/262.50]° 36] Bf...) 251.0... .2 14/2. 68]... 
2)/16 lbs. of Mur. of Potash & 8 Ibs.| | : 
of Brice Blood... es 235. 00l280.00/ 331 4o!....|....] 2] 10|-.8615.001-... 
3/16 Ibs. of Acid Phosphate & 8 ibs. Sollee zs 
of Mur. of Potash................1310.00/343.00 44) 20 Bh eae eezt oo | eo 3.43/2. 88] .t PF 
4/8 Ibs of Dried Blood, 16 Jbs. of I | j : yt 
Acid Phosphate & § lbs. of Mur. | ; i 3 
Of Petash 1M e8- <2 to... 809, 00318-0043) 40) -7| BOL. SNe. :. 3.14/4. 28 HC Rage 
Ry Nethiae 9M fo) A. Cbs. chee 750.00)258.00} 35] 50)... Rpts: | Ore |) es een 
6|s lbs. ,of Dried. Fish & 16 tb! oh aa. ks 
of Kainit. 2.202 2.0 2.0. 2.022 1... 5.1260.00/905.00} 37 40} “'1] 30h... -17}1..92]....11.%5 
78 Ibs. of Dried Fish & 16 Ibs.| j , é <n 
\ Cy SOs POLE: ooo. ee. ... 1830. (0/820. 00] 47) 10} 11} 30)....].... 4.5713. 44) 0218) 72. es 
8&8 lbs. of Dried Fish & 16 Ibs. of} } | } V x iy 
Mars Of POtasn: 0.2. 22.2.1 ~./«- (202 0j202150(  S7F. 85]. YL) “O51:....|. 0264) 71d Gal. (808M ome 
9/28 lbs. of Floats, 4-8 lbs. of Mur. of) } | De Vs A 
Potash, {| 9-10 lbs. of-Syivite &| } | j y 
23-10 Ibs. of Dried Fish...... 4... |225.00/225.00] 82}. 10}....}....} 8] 40/-1.4212. 93}. 2. J3265 
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at 19 cts. per lb., amounts to $1.14, and have added 3.6 lbs.of phos- 

he, shoric acid, which, at 8 cts, per lb. amounts to 28.8 cts., making | at ; 
née cost of fertillizers of 85.2 cts. But we have 

bushels and 25 1bs., worth 

{ 88 cts., by the substitution of dried fish a 


n continuation of the inquiry as to the effects of the ap; iH ; ie 
C f potash and nitrogen, let us compare the results On 
>) plats 3 and 9. On plat3 we have applied muriate of potash attherate =. 
- of 160 Ibs., equal to 80 Ibs. of potash and 80 lbs. of dried blood, equal 5 
6 ths of nitrogen per acre, producing a yield of 98 bushels and 60 Ibs. Wage 
nage ‘per acre, an ‘increase over plat 6 of 35 bushels and 12% lbs., at'a cost) 
_ ‘for fertilizers of $5; while gn’ plat 9, we have the same amount Bia ne 
80 ibs. of dried fish, equal to 6 lbs. of nitro; = | 
phosphoric acid producing’a yield of 72 bushels e- 
se over plat 6 of 8 bushels and 60 |bs., but on 
£26 bushels and 22% Ibs. by the substitu. 
horic acid for 6 lbs. of nitrogen. Quer <7 am 
4 y this substitution? Sie. ei 
>, These ten plats are located on the second or upper bottom of | | 
Sie the Ohio valley, and are separated from the first or lower bottom 
by asteep, sandy bluff, and are laid out parallel with the bluff. 
While there appears to be no material difference in the natural | 
per fertility of plat 1 to.7, the ground on plats 8, 9 and 10,. slightly 
| emer opes ‘towards the bluff; and becomes more ani more sandy and | 
~. gradually, decreases in natura Y 


a | fertility. We, therefore, conclude. is* is 
“that the ap, lication of different fertilizers to plats 7, 8, 9, and. 10 3s 
eye _ does not wholly account for the difierence in the production ofthese _ Bi 
\j.. »plats . / ; ‘ heer 
wo Onplat 4, we have applied acid phosphate at the rate of 160.1bs-, 194 
Ht t yand muriate of potash at the rate of 80 lbs. per acre. On plat 5 wes am 
Wary apply the same amount of acid phosphate’ and muriate of potash 
and add thereto dried, blood at the rate of 80 lbs. equal to 9.6) Ibs." 


” 


3 of nitrogen per acre, without producing any material increase of the i 
Pan praereD.Over that produced by plat 4. on 
PON dite, BY a comparison of plats 2 and 3, we find that by the application © 
. of kainit at the rate of 160 Ibs. per acre, containing 22.4 lbs. of pot- 
“ash, costing 88 cts., and 8o Ibs, of nitrate of soda containing 12 Ibs. , 


_ of nitrogen, costing $1.80, we increase the yield 27 bu. and 22 & 1-2 

lbs. per acre, while, by the application of muriate of potash, at the» > 

rate of r6o lbs. per acre, containing 80 lbs, of potash, cosiing $3.60 GI 

A and 80 lbs. of dried blood containing g.6 lbs. of nitrogen, costing 

; $1 40, we incteased the yield 35 bu. and 12% lbs. per acre. SUP, 2 

. pose the nitrogen used ‘onthese plats produced 50and 5-6 ibs. ofcorn © is 
for each pound of nitrogen applied, as is fully shown hereafter, then 

the 22.4 lbs. of potash’ applied in the form of kainit produced an n= 

creased yield of 18 bu. and 43% lbs., and the 80 lbs. of potash ap- be 

plied in the form of muriate of potash produced an increased | yield 

of 28 bu. and 14% lbs. Therefore,’ each pound of potash, supplied a 

' ‘ [ok 


/ 


supplied by muriate of potash, produced 24.68 Ibs. of corn. 


_ Ibs, of phosphoric acid, and 8 Ibs. of dried blood containng .g6' lbs.) 


_ 84 bu. and 37% Ibs. of corn yer acre ; an increased yield of 20 bu. 


- Ibs..of dried fish containing (.6) six-tenths of a pound of nitrogen, os 


comparative merits of potash and kainit, let us first compare, plats — 


Me . © { 


by kainit produced 58.17 lbs. of corn, and each pound of potash 

es, 
Exclusive of freight and handling, the kainit cost $11 per ton Bs 
and the Muriate of Potash $45 per ton. Kainit “contains 
14 per cent., and muriate§ of potash 50 per cent, of _ i! 
potash. Hence, a pound-of potash contained im kainit cost 3.93 (5 
cts., and a pound of potash contained in muriate of potash cost Peete 
cts. ; therefore, the cost of potash contained in kainit required to 
produce one bushel of corn is 4.73. cts and the cost of potash con- | 
tained in muriate of potash required to produce one bushel of corn / 
is 12.9! cts. Oks 


For the purpose of determining the effects of nitrogen and the ys 


5 and 7. Plat 5 has a *‘complete fertilizer,” and to supply the nec- "i 


essary plant food, we have used 8 lbs. of muriate of potash, con- ° 
taining 4 lbs. of potash ; 16 lbs. of acid phosphate, containing 2,24 A 


of nitrogen, or at the rate pér acre of 40 Ibs. of potash, 22.4 lbs. of ae 
phosphoric acid and 9.6 lbs. of nitrogen, prodncing at the rate of — a} 


and 60 lbs. finch 
In plat 7, we also have a ‘‘complete fertilizer,” in greatly reduced ‘ -. 
quantities, but to supply the nitrogen and phosphoric acid, we use 8 


and (.36) thirty-sfx hundredths of a pound of phosphoric acid, and hi 
to supply the necessary potash, we use 16 lbs. of kainit, containing, 
2.24 lbs of potash, or at the rate per acre of 6 lbs. of nitrogen, ’ 3.6)". 


_ lbs. of phosphoric acid, and 22.4 Ibs. potash, producing at the rate 3 Ay 


of 86 bu. and 45 Ibs. of corn per acre, an increased yield of 22 bu. - ra 
and 674 lbs. Here we almost eliminated the phosphoric acid, and 
reduced the nitrogen 37% per cent., and the potash 44 per centyy (ay > 
yet we have an increased yield of plat 7 over plat 5 of 2bu., 72 tDS. iss 
Now let us inquire whether the substitution of Kainit forthe © 
Muriate of Potash ’caused the increase? In this table (A) we have 
no data by which we can definitely determine the effects of the 
application of Phosphoric Acid, but from an inspection of the | 
results produced on Plats 4 & 5, and comparing these results with 
that produced on Plats 2, 3 & 7, we’ may safely infer that the 
applications of Phosphoric Acid to the soil contained in these plats ie 
produced no material effect. By a further compariso1 of Plates ae 
2 & 7, we find that Plat 2 has 6 lbs. per acre more Nitrogen than 
Plat 7 and that it produced 4 bu. and 25 lbs. more of corn than 
Plat 7. Supposing that the Nitrogen applied’ produced this in- 
creased yield, we then find that one pound of Nitrogen produced 
an increased yield of 50 and 5-6 ibs. of corn. We have already 
seen that there were 12 lbs. per acre applied to Plat 2, and 6 lby. 
to Plat 7. Deducting from the increased yield of each of these 
Plats, the amounts produced, by the application of Nitrogen, we 
find the increased yield produced by the application of 22.4 lbs. 


/ of Potash in the form of Kainit on Plat 2 to be 18 bu. and 42 


‘ 
i 


62 


1-2 lbs, and on Plat 7,18 bu. and 421-2 lbs., exactly the 
same. Now, let us ignore the Phosphoric Acid applied to Plat 5, 
and deduct the increased yield produced by 9.6 Ibs. of Nitrogen 
_(amountirg to 6 bu. and 68 ]bs ) from the gross increased yield, 
then we have remaining 13 bu. and 62 lbs. as the increased yield 
produced by the application of 40 lbs. of Potash in the form of 
Muriate of Potash; an increased yield of 24.3 lbs. of corn for each 
pound of potash applied; agreeing almost exactly with Plat 3, in 
the quantity of potash contained in Muriate of Potash required to 
produce one bushel of corn. Hence, it is clear that the Kainit not 
only produced the increased yield of 2 bu. and 7 1-2 lbs. but also 
made up the deficit caused by the diminution of the Nitrogen 
applied to Plat 5, the actual increase being 4 bu. and 504 lbs. 
We find, therefore, that the application of 80 lbs. of Muriate 
of Potash, costing $1.80 produced an increased yield of 13 bu. and 
62 lbs and the application of 160 lbs. of Kainit costing 88 cents, 
produced an increased yield of 18 bu. and 42 lbs. / 
The land upon which the experiment was conducted in the 
county of Doddridge is commonly.described as ‘hill land,” 
having a northern and western exposure. The soil isa ‘clay 
Ioam” and had been in grass, and used as a pasture field for several 


years previous to the experiment. The ground was plowed on the. 


18th and igth, and the fertilizer applied by sowing broad cast, and 
harrowed in on the 30th day of March, 1891. The corn was 
planted on the 30th day of April. Because of dry weather, the 
corn did not come up until pbout the 15th day of May, and did not 
make a very good ‘‘stand,” but it was at once replanted, and the 
“replant” came up in a few days thereafter. The corn was culti- 

vated on the 30th day of May, r4th day of June and 25th day 
of june. ; 

To what extent does the result of the application of Kainit and 
Muriate of Potach to the soils on the experiment grounds at West 
Union, correspond with the results obtained by their application to 
the soilon the experiment plats at Selden? By an examination 

of the formulas for plats 4 and 5, table B, we find that the same 
amount of Phosphoric Acid and Potash was applied to each of 
these plats, and that to plat 5 was applied 8 lbs. of Dried Blood. 


The increased yield of plat 5 over plat 4 which we may presume ' 


was. caused by the use of Dried Blood, was iro lbs. or nearly 
11.46 lbs. of corn for each pound of nitrogen applied: Subtract- 
ing the increased. yield produced by nitrogen (2 bu. and 66} Ibs.) 
on plats 2 and 7 from the total increased yield of these two plats, 
we have g bu. and 3 3 4 lbs. as the increased yield caused by the 
application of Kainit, or 1415 lbs. of corn for each pound of 
Potash used. Eliminating in the same manner the increased yield 
produced by nitrogen on plats 3 and 9, we have an increased yield 
of 24 bu and 513 lbs., as the increased yield of these two plats, 
caused by the application of Muriate of Potash, or 10.82 lbs. 
of corn for each pound of Potash used. The increased yield for 
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each pound of potash applied, was a little more than 37.7 per cent. 
more for the Kainit than for the Muriate of Potash. 
The land used in the experiment.in Marshall county is a steep 


hill side with a north-western exposure, and the soil is a dark clay. 
loam. Acrop of grass had been grown on this land the previous 


year. The ground was broken up in April, the fertilizer sown 


b.oadcast and ‘‘harrqwed in” and the plats planted on the 13th day 


of May, and given the usual cultivation during the growing season. 
Pursuing the same methods in our calculations that were adopt- 


ed in tables A. and B., we find that in table C., the increased yield | 


caused by the application of patash to plats 2 and 7 is 14 bu. and 50 


Ibs. and the increased yield caused by the application of potash to 
plats 3 and g is 15 bu., or for the kainit, an increased yield 


of nearly 21.03 pounds of corn for each pound of potash applied; 
and for the muriate of potash, an increased yield of nearly 6.25 lbs. 
of corn for each pound of potash applied. 

Tables D. and E. confirm the claims of kainit as a potash ferti- 
lizer for corn, and seem to give it the decided preference, but as we 
have no data of the increased yield in table D., and as the yield of 
plats 7 and g, of this table, and plats 2 and 7 of table E are all ab- 
normal and inexplicable, we shall not attempt to analyse or compare 
their results with the results obtained in the experiments set forth 
in tables A, B, and C. 

Let us inquire what are the comparative merits of muriate of pot- 
ash and sulphate of potash as a fertilizer for corn as shown in these 
tables? Remembering that muriate of potash, containing 50 per 


cent of potash, costs $45 per ton, and that sulphate of potash, con- _ 


taining 25 per cent of potash, costs ¢30 per ton, orto state it more 
plainly, the potash contained in muriate of potash costs 4.5 cts. per 
pound, and the potash contained in sulphate of potash costs 6 cts. 
per pound ; by a comparison of plat 8, with plat 9 of all these _ta- 
bles, we may be able to answer this iaquiry. 

Tables A, D, and E seem to show a very decided preference for 


sulphate over muriate of potash, but the greatly diminished natural | 


fertility of the soil in plat 9 from that of plat 8 in table A, and the 
same conditions existing in the fertility of the soilin plats 8 and 9g, 
table D, and the abnormal yield of plat 8 in table E, would not jus- 
tify us in comparing the yield of these plats with the other and de- 


. ducing therefrom a conclusion as to the relative merits of the ferti- 


lizers used. But in tables B and C we encounter no such difficulty, 
as no appreciable difference could be seen in the natural fertility of 
the soil in plats 8 and 9 at each of the out stations represented by 
these tables. Supposing that dried fish produced the same effect 


- on each of these plats at each of these stations, and deducting. the 


amount thus produced (as heretofore determined’ from the in- 
creased yield of these plats, we find that we have an increased 
yield in table B of 22.29 lbs. for each pound of potash contained 
in Sulphate of Potash, and an increased yield of 13 77 pounds for 
each pound of potash contained in Muriate of- Potash, and in 


‘table C. an increased yield of 29.19 pounds of corn for each pound 


yak “of potash bourained in Sulphate of | Potash, and an  ncredeed yield. 


of 13.95 pounds of corn for aoe pound of potash cae in . 
-Muriate of Potash. iss 

In the use of Floats asa faced the results bbiaed in these 
"experiments are very unsatisfactcry. The decreased production 


“es 2+ 


_. of plats 10 in tables A, D and E, we are convinced, was caused by 


' the decrease in the natural fertility of the soilin these plats. In © 
plat'ro, table B, where the natural fertility of the soil was main- f;, 
tained, we have a very gratifying increase inthe yield. On plat 6, — 


‘| table B, we applied 3,000 pounds of stable manure, producing an 


increased yield at the rate of 29 bu. and 10 lbs. per acre, giving us _ 
a net profit of $9.41. _ As stable manure is a thing which must be 
produced, whether it be utilized or not, we have fixed its price at — 


_ what it costs to spread it upon the field. It will be seen that this i 


plat yielded a larger profit than any other plat in the whole series | 

of experiments. Although great care was exercised in the selec- 
tion, we have found it almost impossible to secure ten consecutive 
plats possessing the same characteristics, and having a uniform | 
natural fertility. Under such circumstances, of course, there are . 
elements of uncertainty entering into all these experiments. In ' 
our efforts to state the facts brought out by the results as stated in 
these tables, we have endeavored, as far as possible, to eliminate 

_ all uncertain factors, and give the conclusions which these experi- 
ments seem to warrant. 

The results of the application of potashas a fertilizer, in these j 
experiments, as set forth in the several tables, may be summarized — j 
as fcllows:— : 

Table A. 1 lb. of Potash contained in Kainit produced 58.17 Ibs. 
corn. 

“Table A. 1 lb. of Potash contained in Mur. of Potash Pet 

24.68 lbs Corn. 

Table A. The cost of Kainit to' produce 1 bu. of Corn is 4.73 cts. | 

Table A. The cost of Mur. of Potash to produce 1 bu. of corn is 
12.94 Cts. 

Table B. 1 1b. of Potash contained in Kainit produced 14.79 Ibs. * 
Corn. q 

Table B. 1 lb. .of Potash contained in Mur. of Potash produced oo 
10.82 ibs. of Corn. 

_Table B. 1 lb. of potash contained in Sulph. of Potash produced 

. 22.29 Ibs. Corn. ¢ 

_ Table B. The cost of Kainit to produce 1 bu. of Corn is 18.60 cts. is 

Table B. The cost of Mur. of Potash to produce 1 bu. of Cornis | 
29.25 cts. 

Table B. The cost of Sulph. of Potash to produce r bu. of Corn 
is 18.57 cts. 

Table C. 1 1b. of Potash contaiued in Kainit produced 21.03 Ibs. 
Cora, 4 

Table C. 1 lb. of Potash confained in Mur. of Potash proguce Py 
6, 25 lbs Corn. g 


pat 
Cae Ce 1 lb. of ange contained in Sulph. Be Potash 
29.19 lbs, Corn. 
a ‘Table C. The cost of Kainit to produce r aM of Gocali is ede 
Table C. The cost of Muriate of Potash to produce 1 bu. of Corr 
m is 49.68 cts. ‘ of 
at * Table C. The cost of Sulph. of Potash to peeruce 1 bu. of Corn i 
; 18 14.38 cts. bot ds 
ay ss The. average increased yield produced by 1 lb. of. potash con 
‘ tained j in Kainit is 31.33 lbs. ey 


Peuhe rh: 


ey ~The average increased yield produced By one Board of Pota 

4a é “contained i in Sulphate of Potash is 25.74 lbs. 
ie fe LHe average increased yield produced byr lb of Potash oe 
tained in Muriate of Potash is 15.91 Ibs. 


ae _ The average cost of aera required to produce I bu. bp! corn 
‘Sapa’ .c6 cts. : 
A , ye 
eae aaa 8.) average cost of Saiphaee of Potash required to produce 
_. bu, of corn is 16.32 cts. d 
ah . The average cost of Muriate of Potash tequited to produes r 
‘.. of corn is 19.35 cts. 
a . & Marr 
ee , a ‘ ’ + < 
a TABLE F. nis 
Analysis of soils taken fr om the several experiment Out- Stations, ; 
ee Rudolf de Roode, Ph. D., Chemist. ‘ 
y < 
= é oes ibe 
2 Cees ’ y 5 
Rag ee Owner of Farm From Wkich Samples of Soil Were} Percentage fertilizing elements. , 
* oe Taken. : gr 
2 eat ee 
Te Aa : Nitrogen.)Phos, Acid. 
t. ~ “49/8, S. Stone, Esq., Seldon, Wood Co., W. 'Va........... SD 1153 
aor ey BIA. P. Sinnet, Esq., Charleston, Kanawha Co., W. Va. 138 121 
Bed - 14/Jeremiah Fish, Esq., Wells, Marshall Co... W. Va.....: 131 . 167 
eee OPN. ‘hy. Duckworth, Esq., West Union, Doddridge Co.. . 184 105] 
sey 16)/Thomas J. Farnsworth, Esq., Buckhaonon, Upshur 
aa Glee rivet Viet ie tare Gai AO eam d Na 2215 108 
rae i7/GoL John A. Robinson, Patterson’ 8 Depot, Mineral i 
Beh (Cle EA RU Br oe Me es tor Semen rink Apa Oren ts | 131 088 
aaa 46|S. 8. Stone, Hsq., Selden, Wood Co., W. Witicriaae aciite O91 stb 
q _ \ 47\Jeremian Fish, sq. 4 Wells. Marshall Ose) WV. Baw a pe 184 . 185 
» = ' . 48/S..S. Stone, Hsq.; Selden, Wood Co., W. Mut si dao ee 112 . 184 
pias 49|Hon. Thomas J. Farnsworth, Buckhannon, Upshar mn 
: EAR eS ee Utd aS Rep oe a ee re EE ene ieee Aj 095 
BON. ‘E. Duckworth, Esq., West Union, Doddridge Co.. Ze Nie A121 
i 51\J. G. Schilling, Esq., Spencer, Roane Cor, Wii ae 323 23 -091 098 
: hase pelioware Kyle, Esq., Oox’s Landing, Cabell Co.. ‘ . 078 Bit 
ey gat Nas 
ei Benes of the soils were taken from all, except one of the’ sta- 
Berk iy 


tions selected for experiments in wheat in 1890, and also from the © 

'_. . stations selected for experiments in corn in 1891, and delivered to. 
the Chemist for analysis. Table F. gives the results of these’ ama- 
ei lyses. Numbers 12,-13, 14, 15, 16, 17 and 53 are the samples taken 
from the wheat plats, and numbers 47, 48, 49, 50 and 51 are the — 
samples taken from the cora plats. No. 49 isa ee taken from aie 
another part of the farm of Mr. Stone. : oa 
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~ Prof. Lupton states the amount of Potash usually found in a fer- 


tile soil to be 0.200 per cent. The ‘‘American Farm Book” by R. 
-L. Allen, and revised and enlarged by Lewis F. Allen, gives an 
analysis of four soils of ‘‘arable lands of great fertility” which 
states the percentage of Potash contained in them to be o.140, 
0.120; 0.240 and o.100 respectively. It will be seen that in none 
of the cases given does the potash exceed twenty-four hundreths of 
one per cent. while in the analysis of our soils as shown in this 
table, the percentages of Potash in every case exceeds that amount, 
the lowest being 0 243, and the highest 0.888, showing that they 
contain a great deal more Potash than is essential to a fertile soil. 
The table given by Prof. Lupton requires 0,450 or a little less than 
one-half of one per cent of phosphoric acid, and nearly six per cent 
of lime, and the ‘‘American Farm Book” requires about one per 
‘cent of nitrogen and gives several instances of very fertile soils c on- 
taining from 22 to 37.5 per cent of lime. If these be the correct 
' standards, then our soils as shown by these analyses contain an 
abundance of potash, and fall very far below the required amount 
of phosphoric acid, nitrogen and lime. Almost all over West Vri- 
ginia there is an abundance of limestone and coal, thus giving the 
farmers at a very small cost, the means of increasing the produc- 
tiveness of their soils to a wonderful! extent. 

These analyses undoubtedly show the percentage of nitrogen, 
‘phosphoric acid, potash and lime contained in these soils, but they 
certainly fail to show the percentage of these fertilizers which are 
available as plant food Let us examiae No. 48, which shows the 
analysis of samples of soil taken fror the land of Mr. Stone, upon 
which the experiment shown in Table A, was made. Suppose that 


18 cubic feet of this soil weighs 2000 lbs., then the soil covering - 


one acre to the depth of six inches, weighs 2,420,000 lbs., con- 
taining, according to this analysis, 2710 Ibs. of uitrogen, 4452 lbs. 
of phosphoric acid and 11,107 lbs. of potash. The largest yield 
per acre (plat 3.) is 6920 lbs. ef corn, containing 97.50 lbs. of 
Nitrogen, 39.5: lbs. of Phosphoric Acid; ‘and 32.66 Ibs. 
of Potash, and 5,820 lbs. of fodder containing 102,51 Ibs. of 
Nitrogen, 31.54 lbs. of Phosphoric Acid, and 51.73 lbs. of Potash, 
the ccrn and fodder together containing 200.01 lbs. of Nitrogen, 
71.05 lbs. of Phosphoric Acid and 84.39 lbs. of ‘Potash. 

‘The yield per acre without artificial tertilization (Plat 6) is 4,457.5 
Ibs. of corn containing 62.80 Ibs. of Nitrogen, 25.45 lbs. of Phos- 
phoric Acid and 21.04 Ibs. of Potash and 5,000 lbs. of fodder, con- 
taining 88.15 lbs..of Nitrogen, 26.10 pounds of Phosphoric Acid 
and 44.45 Ibs. of Potash; the corn and fodder toge.her con 
' taining 150.95 Ibs. of Nitrogen, 51.55 Ibs. of Phosphoric Acid and 
65.48 lbs of Potash. Here we have contained naturally in this soil 
Nitrogen enough to produce eighteen, Phosphoric Acid enough to 
produce eighty-six and Potash enough to produce one hundred and 
‘sixty-nine such crops, proving conclusively that a very large quan- 
tity of these elements of plant food are not availabfe in their pres- 
ent condition, The ratio of availability seems to be inversely as to 


a 


ye : 
oer, Aas of hice bements ‘contained’ in the. foi but 
eae: another unknown quantity in the amount. ‘ot N 
fh Spee from the air. We find that by: the application. oe 
= ree of these elements cf plant food (Plat 5, Table A..) wehave — 
Bi ak increased yield of 20 bu. and 60 Ibs. of - -corn, dnd a cecreased 
oe of 1234 pounds of fodder. 
y the omission of the phosphcric acid, and doubling the 
amount of potash appliedy we have an mcreased yield (pla 3.) of 
5 bu. and 12 1-2 Ibs of corn ‘a)d 820 Ibs. of fodder. On *this’ 
r ag at (3), we app'i-d’at the rate cf 80 Ibs. of Potash, and g 6 Ibs, of 
e jirogen, and have recovered in the incresed jiela 1890. ibs 
Ae Mt Potash, 49.4o ct Nitrocen and 18:50 lbs, of Phosphorie ‘Acid. 
' Here we recover 23 62 per cent. of the Potash nd recive back — 
_ more than hve times the amount of Nitrogen applied, and/18. 50]bsy 
oO Phospheric Acid. In Plat 3, we applied at the rate of 22,4 lbs. 
: of Potash aud 12 Ibs. of Nitrogen per acre, and have an increased 
icld-of 27 bu. and 23 1 2 lbs. of corn-and 500 lbs. of fodder, ‘re- 
uring ‘o usin the increased yield 13-47 pounds of Potzsh, 36. 73 
») Its. of Nitrogen and 13.60 Ibs of Phos; horic acid,’ Here were! be 
* coyer in the increased yield a httle mere than,60-per ct. of the 
? Potash, and three times the amount cf Nitro gen applied ; and in ad. 
iuion. theteta, we have 13 60 lbs. of Phosphoric, acid. 
z ¥, _ These tects suggest the Sone wae very important Inquires, which . 
iv we shail not attempt to answer een fe 
~ What effect does the potash applied have upon the Potash, 
- Nitrogen and) Phosphoric Acid or either of therc, already contained 
: in the soil? Isthe Nitrogen and Phosphoric Acid naturally in’ this. ose 
oil, available as plant food and does the pliant refuse to appropriate , iv Rotts ng 
t at-Because of the non-avaiiability of they Potash » anyreis) in this Be 
soil? ier 
. My attention has been called to the analy sis of some very fertile +. 
and productive soils containir g a much smaller precentage of Pot. ** 
"ash, Nitrogen and Phosphoric Acid, tut a much lerger quantity as 
% - dime than any of the soils fen toned in these tables. , Es 
~ In cenclusion, we desire to call the attention of West Virginia Seale 
» farmers to the following extaect from Prof. Lupton’s ‘‘Hlementary . . - ee 
ig ‘Principles of Scientific Agriculture :” ‘The app] cations of lime 10” 
' soils furnishes at least one mineral constitutent to plants, one, he w-» 
oye, that generally exisis in soils, and hence its valu+ble and often 
Be co. effecis, are not to he attr/buted to the plant food it coun, 
tains so mucao as to tke other important purposes which it serves. 
~ Its alkaline properties cause itto neutralize acids, which sometm es ‘ 
exist injuriousiy in‘soils. It alsorenders stiff clays light and m: llow, Oe ESA 
and aids in the decomposi 1on of organic substances; and Of some 1nF) ye 
suluble inorgangic compounds. In other words, lime corrects ‘‘sour- 
ness” 1p lands, desiroys excess of vegetable matier, lightens he: vy fe, lease 
clay soils and releas ses potash for the use of plants by de ccm posii g ae 
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Th 1891 we conducted an experiment at the Staten fot the B 
ee of determining the effects of Kainit used alone, and com- ai 
$} bi ined with phosphoric acid and nitrogen, as a fertilizer in growing | 
oD otatoes, and in connection therewith, to test the production of 
“some leading varieties, and the comparative effects which would be 
‘produced by planting the whole potato, the halves, the quarters, — oe 
id cut in pieces each having one eye. The results of that experi- elite 
“ment were ‘published in Bulletin No. 20, of January, 1892. They 
following i is a repetition of the experiment made in 1891, each plat 
+ cupying the same ground that it did then, except that the rows © 
were gion a little closer together to avoid the “old stony fence . 
which, to a slight extent, interfered with the neers of the - ; 
for rmer ‘experiment. it) ee me 
EQ! It is stated in Bulletin No. 20 that he land upon which tlie: ty 
experiment was made ‘‘is a yellowish'gray soil, and has probably 
i ‘cultivated for more than fifty years, being socompletely ‘worn | Ne ;: 
2 * that there was no profit, but an actual loss in its cultivation.” 


1e ‘crop this year was almost a complete failure, caused by the litle: yasne) 
The 


pable season, and the exhausted condition of the soil. 


Rese; ‘the ‘second twelve with White Star, and the third Ps with 
“Beauty of Hebron. The first three rows of each variety were. 
planted with whole potatoes, one in each hill, the hills three feet 
art, making six hills in each row on each plat. The second three 
ws of each variety were planted with halves cut lengthwise, one 
ece in each’hill, the hills eighteen inches apart. The third three fe 
ows were planted with quarters cut lengthwise, one piece in each =, 
. ill, the hills nine inches apart; and the fourth three rows of each 
v ety were planted with pieces containing one eye each, threes. 0 aes 
pieces. in each hill, the hills nine inches apart, the object being fo 7) eae af 
es : ure the same amount of ‘‘seed” in each row. ig De 
Pi _The Early Rose and White Star were planted on the 8th, and si 
eauty of Hebron onthe 12th of April. The potatoes were — ay 
zed when the more vigorous plants were three inches high. 
NA sag by the whole potato came up with the joule 


vigor an ehrift, bat ehoce ote the Ge qaenale cae sin 
Oo WERE diminutive, “spindling” and weakly, showing a ver 
contrast between them and the plants from the whole potat 
is a well known fact that the young plant at first, draws 1 it 
nourishment fromthe seed which produces it. The. source 
ply is only temporary; therefore, the plant pitts forth roots to ¢ 
its nourist ment from the soil.as the original source of su pply_ 
comes exhausted. While i in this transition state, unless the soil ‘be 
iow well supplied with available. plant food, the plant becomes. wee { 
 “gpindling,” starved, and fails to make the necessary ‘growth, 
experiment in) 189', there was only a very slight ‘differen c 
‘the growth of the plants produced by the whole potato, 
those produced by the halves, quarters and single ey 
must, therefore, conclude that the difference in the early grow ‘ 
ithe plants in the experiment of 1892 was caused by the almost co 
plete exhaustion of the natural available plant food in this soil 
the crop of 1891. The plant food contained in the ‘seed furni 


soit ien Avett to enable the plant to change its source of supply 


the “‘‘seed’’ potatoes to the soil with less serious results, v 
Bien ic the others were compelled to make this change and adapt tt 
'- gelves to the new condition with one-half and one-fourth 
epee support. The growth of all these plants, after the no 


ment cortained in the ‘‘seed” potato had become. exh 
and the change to plant the food contained in the soil had 
accomplished, was comparatively the ame. About the first of J 
the plants produced by the whale potato were about three t 
as large as the others, while on the r5th'of July, they were | 
one-ffith cr twenty per cent. larger. It seems from this expetia 
when compared with that of 1891, that itis much more disastre 
to the productive powers of the plant to deprive it of the nece 
plant-food while it is young, than to doso when it is makitige is 
fruit, especially is this the case in the Early Rose variety. Re 
Following the lines of investigztion laid down in Bulle 
No. 20, the results of this experiment will be treated as follows: — 
ist. The comparative yield of large and small tubers of t 
several varieties produced by the use of different fertilizers. 
and.. The increased yield produced by different fertili 
» their cost, and profit and loss. ae 
re 3rd. The comparative yield of tubers, planted wee 
halves, quarters, and cut to single eyes, 
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~The compatative yield ie large and smal 
* ‘several ig aetios “EEC. 6 08 me ES ee 
pte Table A sets forth in. deta ineemount and kind of: fert 
i Pe on each plat, and the yield of large and small tubers of ; 
variety.’ The very largely increased percentage of ane ae 
- in the crop of 1892 over that of'1891 was caused, no doubt, by ' 
exhausted condition of the soil and the unfavorable season. 
bcos made the effort to produce a crop; but failed because 
‘ lack of sufficient nourishment to develop the tubers to.their n 
size. Taking the first four plats, | a combination of Kainit and 
" Dissolved Bone produced the greatest amount of large and 
smallest percentage of small tubers. Kainit alone stands” 
‘A combination of Kainit, S. C. Dissolved Bone and Nitrate of Sod 
takes third place, while a combination of Kainit and Nitrate of Sod: 
-'produces. the smallest amount of large and the greatest percentag 
of spiel tubers: In the as four plats, from Six to nine inclu x 


- tion of all three fertilizers oda the greatest 2 amount of large and oes 
: the smallest percentage of small tubers. A combination of Ke init 


} “next, aa Kainit takes the third place, while Kainit and Nitrate 
Soda again produces the smallest amount of large and the greé 
ep percenttee of small tubers In the experiment of 1891, the s 
conditions exist ‘throughout with the single exceptions that in 
; . first four: plats, the Kainit plat and ‘the Kainit and Nitrate ae Sad 
i plat exchange places. 


eine yield seconnts for the er in the results of the “experimen S 

_ for the two years, as just stated. =i 
From this part of the experiment, 

ence we did last year, viz: 


ALN 
yy 
’ 


5 


a 
eG 


roduc. ny 


» 


Ratly Rose. ies Ar 
7S ea ee CES Pays 
ae \ | copy ee otal, A 
Rs Sty en iy 
Os ast \ <(ate 7 
aes Ea te cere pe os 
= oa eae = “I = 
BS Bates ts hoses 
my = oe ea ==) ran 
Cts, pCts.) Cts.) DBS. | 
peaks f _ 
z 
7.68)10.50} 2.00.5 58.1 
Ue V 13.91). 538 53.4 
2 | ys} 
12.42) 2.35 72.6 
| 
} 
Re 


21) 44.0) 16,5] 10.39 
ee! 12.8] 8.66 
. ‘ 

24.1] —3.4|--3..28 


B11 
TAt| foz'd 


40.3 


‘ 


Tnereased Yield. 


— 


White Star. 


j ‘a / an 
Yay ey 
rhc red 
ao 
Stic a 
Geis. Gia) 
an \ a 
Saye 
wo, | Ss 
- oy 
Ots2) Cts. 
17.87 7.67 

| 13.25] 13.91) 
28.95) 12.42) 

us 


nS eE) 
35.3! 17.8 38. 4} 


“ig90 18° 


coma epee 19-@I ee, 


mes 9° ou orate 
ee 5 U9) een Se EVIE Se OR rae enone "WGP" bi 48S 61601 840 888 19 P lige 166 Se ees 1é@ “Ol 
yeas Ob2 Serer aleg] POF tS OL “HE 0S 0868 = 160¢ POEL SS alias th Seay hh OL 68 <1 0°16 O-SP 6 
ae “190° 1 $<] op fae ee Ig¢ 9G our 0° 981 07F ee'Ol [ee FI P81 OF 8 
5 : 4 | | 
ae . 86 °8 eek BSS. he Ss &6 UF : 190° 98 44859-16116 4h St et ee “160 Gt Ofer en at og edere DE L 
SS i | | | 
ie Chess tater 2 (esuily = 2 8:0 |e Se | FOP OF ; Wet - He : Cue 1S -98 es ores eos (Aas GG BG (8 FC g 
a . | | 
Se aa oe pOriaih ater 662 at Sree ire (tire aoe is : : 9°98 fs aie Poa | 0°22 4 
eet egg [oS 96 1°68 £u°26 00 94 86.1 (6'8S~ [PALL 1186 °6 ‘BI eb p 
i? ; el ag CO 6 te Pees ; LG SE 9G 28 6°09 GAL POOL - ‘ol ig yi 
= 106 esas 66 A788 Be CT onto a peae a G4 1F 18 "9G* [9°26 VOL It'6 ‘SL ras % 
: ; See Hehe SAH 9°8F “"169°0& 00° KS 69'GF- 16 TE PORE SF ‘K 6 I 
: “S[o, “s[O(, “STILE “stg, | “SRD. sv "SAD } ute) “SQ’T sq | ‘SID sqr 
ain oS me v ey a aaa a a age A) = < oe KS = 2. is YZ 
; ; mie Sh $ & Cryo ier te ke te eae: & 2 Z z S =z 
= z ze 2 a Be Ee erate Se Ks is So s aa = 
: = Soka le rs be Ute ap a e : =n : s 
‘ = : eae nl Se Eg ms : 
2 mene “ > g 4 4 2 5 
- 5 @ ro ic) = =) vat = ty 
. & a = m = S S ~ =< i 
< . 3 ¥ : 3 3 Ee z = 
sire 3 : 5 | ts 5 z 3 
> iz ; "co = 2, 3 \ a . : n | m ar A eee 
a 3 S[RIOT, uolqoyH jo Aynesg | “PeSfL, SLaZtL od | 
| : ' 1 


ee eas ne SONU) = OP TS VL 


SAS '880)D]0,7 BUIMILg UE “sory pup PYoIig “WorppnpowT WA SbdZIp Lida [oIQLUUCOD fo ash ayy JO s}pnSeyy ays Buravysy 


"4 Fo SRS. Se Rh a Re cid 
so mah r Sah iat hey 1 " ni a ay aS vg 

ROR es ne nse Sea 

Sy OE LS, heh Seay yale es ER ea aN oe ‘ 
~ Lite Naa im pee cr PENG Rly} Deshi Ree 
oh the ete ceg. yield produced by the use of commercial fertil ale 
, and the profit and loss ia ‘the use of the same. Petar CAPR a nit: 
fable B shows the amount and cost of the fertilizers used, the ee ia 
eld and the increased yield produced by the use of fertilizers; the hy, 
ae of the increased or decreased (-) yield (estimating the value. 
oft ‘the large tubers at fifty cents and the small one at twenty cents A 
per bushel) and the profit and loss of fertilization of each variety on Run aee 


_ each plat, and the increased yield, profit and loss per acre. 
Here again, we have a remarkable agreement with the facts brought Ta 
out in the experiment of 1891. Plat No, 5, without any fertili- 9 
zation produced 8814 pouads, while Plat 1, with 42 pounds of 
B init produced 140. 4 pounds. In Plat 2, to the Kiinit, weadded 
_ 8% pouads of Nitrate of Soda and decrease the yield 24.3 pounds, = 
i ut have an increase over the unfertilized plat of 27.6 pounds, Ine aie 
te ‘lat 3, by adding to the Kainit2: pounds of S. C. Dissolved Bone, = 
¢ increase the yield to 163.4 pounds, an increased yield of 20 
ounds ever plat 1, and an increase of 71.9 pounds. or 81.24 per 
mt. over the unfertilized plat. We add 8% pounds Nitrate of Soda 
~ to the amount of fertilizer applied to Plat °3, thus ‘making a) “¢com-"9.4, oak 
Bei tcte fertiliz2r” and apply it to Plat 4, resulting ina yield of 1174 
“pounds, an increased yield over the uafertiliz2d plat of 28 9 pounds, site 
Kale it a decreased yield from Piat 3 of 43 pounds. 
_.-—s-‘ Taking plats 6, 7, 8, and g we finda slight variation from the ; 
Re sults of 1891. Plats 6 and 7 falliag below ‘the yield of the unfer- 
illizzd plat. Ja Bulletin No. 20, page 132, it is stated ‘‘That part | 
of No. 6; on which the Early Rose were planted, and the whole of _ 
No. “7 was very poor. Here is strong evidence of the exhaustion of | 
_ the small amount of plant food natural! y existing in this soil bythe 
_ crop of 1891, Our estimate of the natural fertility or rather nat- f 
ural sterility of this soil in the former experiment is fully sustained BaP 
oe by the experiment of 1892. Taking plats 8 and and g,on which . | 
5, the natural fertility was nearly the same as on Plats 1, 2,3 and 4 Ma 
i we find the effects of the fertillizers to b: very nearly what they were 3h 
in 1891, the yields in plats 8 and g are much below the yields in 
ps 3 and 4 for both years, which it is believed are fully accounted ‘ 
t by the reduction of one-fourth in the amount of potash fertiliz- 
: ers applied to these plats. It will be observed that in both years, ieee 
‘ plat 3 produced a larger yield than plat 4, while plat 9, corres-— marth 
ponding with plat 4, produced a larger yield than, plat 8 which SHA it) 
corresponds with plit 3. It was stated iathe former bulletin that 
at 9, probably Hontaied the most fertile spot in the entire series 
ff plats. This statement seems to be fully sustained by the last 
experiment and explains the abaormal increased yield of that plat, 
- po ATo the ten plats of 1891 was added Plat rr in 1892. Puat 11 
adjoins Plat yo, and when the soil was ‘‘broken up” in March, "189 Uy) Y 
Boner was no perceptible diffrence in the natural fertility ‘of the 
soils of these two plats. They were both yellawish gray clay soil 
containing but very little humus. Both plats were broken up at 
e Same time, and while Plat 10 was fertiliz2d with a1 pounds of 
K ainit ae a crop of pota:oes grown upon in 189t, Plat 11 remained 


< 


le, aad! was ‘cultivabeaeuly sncciedy | o ioe g j 
o fertilizers were applied, and no crop was grown u 
8 yeat 1891, it being a vacant strip between the la ; 
ad the tomato plats adjoining, ‘and was used as a “turning: 
n the spring of 1892, it was again “broken up” and planted i 
taees at the same time and in the same. manner and received: 
fe cultivation as the other plats. ‘ : 
[oy fertilizers, whatever, were applied to Plat 1% i , yet it srattat 
4.8 pounds of potatos, while the other unfertilized. plat (No. 
ch had produced in 1891, 244.5 pounds of potatoes, only~ pro- 
uced 88 5 pounds. Now, supposing the natural fertility of the 
ils in plats 5 and rz were the same in 1891 (we are convinced that 
e natural fertility of the soil on Plat 1r was much below that o! 
Plat ‘5, in 1891) by comparing the yield of these two plats for. the 
ar 1892, the wonderful effect of the exhaustion of the plant foo: 
turally contained in aslightly recuperated, ‘‘worn out” soil by the; = 
roduction of a single crop becomes strikingly apparent. But this — 
ffect becomes much more marked if we compare Plats 10 and ‘11, 
making even a very small allowance for the effect of the fertilizer. 
applied to Platro. The supreme folly of attempting to renovate a 
ee - worn-out soil by the use ot commercial fertilizers alone, while cule 
Ms - tivating ‘the soil and removing the crops therefrom, is here ‘$0, 
at ene early demonstrated that it needs no further argument. LR Ie 
ee he profit and loss account is fully set forth in. the table, but i is. eae 
dered almost valules ; by the failure of the crop; but even under is 
* the se circumstances, we find that the use of potash and phosphoric _ 
ba! "acid combined, gave us, on Plat 3. a net profit at the rate of $4. 65, 
and on Plat 8, a net profit at the rate of $1.06 per acre. Dhes ee oa 
Kainic Plats, Nos. 1, 6 and ro, in’one respect, show the same com~ x 
me _ parative results as in 18g1—Plat 1 showing the largest, and. Plat LO sas 
ane the smallest yield, but the difference is much greater in 1892 than in ae 
ie E1892. ‘In the crop of 1892, the net profit on Plat 1 is at the rate ‘Olas 
Be ‘$a, 13 per acre; on Plat 6, a loss of $3.20, and. on Plat IO, a loss of 
ety $4. 20 per acre. We are eatietiea that this difference was ee caused — 
wholly by the difference in the amount of Kainit applied to each of — 
these plats, but is to a large extent attributable to the difference ins” 


dee 


“ ‘the natural fertility of the soil, The Nitrate of Soda, as in the ex- 
na pegunctt of 1891 seems to have had no beneficial effect. whatever. 
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Ay - ; ee s iN, % : 5 ‘ 4o a ie bint Rie mh 
oe me ‘Crinsieompardave pela of eiee. and small’ potatoes ‘by p 
pie in See the tubers whole, in belies ToeFerS, and cut to one eye: in 

si - piec ec. 
a a? ee amexamination ht the footings of the cleave atte Ta e 
* os > © ‘it appears thatin the Early Roseand White Star varieties the whole 

, _ potatoes produced thegreatest amount of large tubers, and thequart 
rhe ‘theleast. Inthe Early Rose, the halves produced morelarge potat ¢ 
ar than either the quarters or single eyes, while in the White Star 
Sirs single eyes produced more than either the halves or quarters. I 
_the Beauty of Hebron variety, the single eyes produccd the great- 
est amount of large tubers, the whole, halves and quarters foliowir u 

inthe order named. In the experiment of 1891, the Beauty a 
_-.* Hebron was the only variety 1n which the whole potato produce 
_ more than the single eyes. In the record of that expeirment th 
_ following statement eppears: ‘‘The table in the case of the Beaut 

’ of Hebron seems to favor the planting of the whole potato, but it is 
Se believed that under the same conditions, the same results woul 

_ appear, as in the Early Rose and White Star.” Inthe ener 
“iment of 1892, the same conditions were secured by making” 
the rows a little closer together, thus’ avoiding the ‘‘old stony 

_ fence row,” and the results show the correctness of the opinion. then 
expressed. If we take into consideration the nourishment. supplied 
'. by the‘ seed” tubers to the plants produced by the whole potato 
during their early growth, and at the time,the change was being 
made in the source of plant food and charge the plants pre 
-. duced by the whole potato with this advantage, we believe the re- 

sults secured by cutting the seed potato will agree, in almost ev ar 
_ particular, with that obtained in the exper ment of 1891. f 
mare It 13 almost the invariable rule that the greater the ‘fel die 
less is the ratio of small to large potatoes, therefore, thit method 
of preparing the seed and planting, and the method of. fertiliziag 

which will produce the largest yield, and pay for the fertilizer used, | s 
_ are the methods which s} ould ba followed. Ta tya 
a Table D.shows the yield, the increased yield and the per cent- 

-- ' age of increased yield for the two years, and will help the reader in 
| comparing results: : ce 


TABLE iby 


Showe ung the Vila. Increased Yield and, Percentage of 


Jor the Years 1891 and 1892. 
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Fertilizers Applied. 
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Total Yield in the Year 1892. 
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mn ercial fertilization, as tested, will be secured by a combination of. 
_. Potash and Phosphoric Acid in the ratio of 2to1.* That there | 
is no material benefit, but an actual loss in the use of. Nitrate o 
_ Soda; that the best results in the preparation of the “seed” can be 
secured by ¢o cutting the tubers that each piece will produce one 
strong vigorous stalk, and by planting from two to four pieces in 
each hill, according to the distance the tills are apart. © 


nents were conducted, we conclude that the best results in com-— 


Re 2 a ane ¢ ‘ (cee: 
w rus a Ai ; 4 ‘ y j S . ee fe. us 
2 ae a>: , \ % Ng \ \ 
Re _ Experiments in the Use of Commercial Fertilizers in 
‘Growing Corn at the Several Out-Stations. = 


a Roe af. Ta obedience to the order of the Board of Regents, Out-Sta-_ 
tions for experimental purposes were established in different parts — 
LRN the State as follows: One at Martinsburg, in the county of 


és . Berkeley; one near Buckhannon, in the county of Upshur; one at 
Selden, in the county of Wood, and one near Buffalo, in the county _ 
of Putnam. One acre at each of the out-stations in Berkeley, Wood _ 


2 ‘ and Putnam, and three-fourths of an acre in the county of Upsbur 
“ a) iat FY eee . < } a Bay t 
“were set apart for experiments in growing corn. -The'land at each” ._ 


4% od! 
x — ofthe stations ir the counties cf Berkeley, Wood and Putnam was. 
_. divided into sixteen plats, each plat being one rod wide andten 
- rods long and containing one-sixteenth ofan acre. The land in- 
-». Upshur was divided into fifteen plats, each one rod wide and eight » 
: rods long, containing one twentieth of an acre. The experiments =~ 
AB on these plats are being conducted for the purpose of, determining . BAA, 

the comparative merits of Kainit, Muriate of Potash and Sulphate = 
of Potash as potash fertilizers in growing cora. The plats were di- 
_ vided into three series of four platseach. Four plats at each Staq“-wlar es 
tion were unfertilized and reserved as ‘‘checks” to determine the ee 
effects of the fertilizers on the others. As a basis front which to ‘ee 
~ ealculate the increased or decreased yield, the yields of the two un- 
 terfilized plats on each side of and adjacent to each series, were 
added together and divided by two. The fertilizers were applied 


aL 


~ when the corn plants were about three inches high, by sprinkling 


one-half of it along the rows and sowing the other half broadcast 
over the plats. ; ge 
he ¥ PF oa 
"No! a this experi ay : init, containing 14 per cent, of 
#Norn.—In this experiment we have used Kainit, containing cen j 
 Potush: Dissolyed Bone coz taining 14 per cent. of Phosphoric Acid, and Nitrate of | 
6 75, egathini exe Tifrowen, and applied it at che rate of 840 Lbs. of Kainit, at 
‘So da, containing 15 per cent. of Nitrogen, and appliec f $40.1 nit, 
‘ OI S.C. Dissolved Bone and 16624 Ibs. of J uee I Bene hea eile Bt 
us at the rate per ac Plat 1, 117.6 lbs, of Potash. On Plat 2, 117.0 1bs. ; 
ee Mitrosent. t 7.6 lbs. of Potasl d 58.8 lbs of Phosphoric 
> and 95 Ibs. of Nitrogen: On Plat 3, 117.6 lbs. of Potash and 58.8 Lbs sphori pi 
Soe BAe Sr of Plat 4117 6 lbs: of Potash, 25 lbs of Nitrogen and 58.8 *bs. of Phosphoric P 
ONG a laces ar t Potas aining 50 sent. of Potash, or Sulphate of Potash 
i: id. If Muriate ef Potash containing 50 per cent. 0 ash, et 
Re coite er cent. of Potash is used, it will require a much less qua ibity to 
amount ef Potash; and the same rule will apply to all fertilizers, 
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fi 
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iy 


cor taining 26 or 0 p 
rnish the requisite 
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in determining the actiral Ble of potash, Higbee nae } 
fe y phoric acid which was applied to each plat, it is necessary t 
tbat the Kainit used contained 14%; the Muriate of Potash. 50% 
Sulphate of Potash nearly 52% of Potash. The Dried Blood 
tained 12% of nitrogen and the South Carolina Dissolved bone r. 
of Phospnoric Acid. The tables show the amount and kin 
each fertilizer used. ; : 
- | The long continued drouth in the counties of Berkeley | Uy 
ae ‘shur, hhas’so materially affected the results of the experiments ; 
Pree iG these counties as to render them almost valueless, standing alon 
Unless we should supply the Decessary, moisture by hy dee 
ac 


ps eeeleaiet we know that the miwots have been very disastrou S 
Farmers are well aware of the fact that a !iberal application of fre 
_. stable manure, followed bya dry season, often proves very injuriou 
to the: growing crop, causing what is known as ‘‘burning out,” — 
_ the experiments under consideration, it seems thatthe use of c 
Sy mercial fertilizers has generally produced the same effect and pr 
_ ed injurious to the growing crop. Had the required conditi ns 
moisture been fulfilled, the results jof fertilization, no doubt, wou 
have been radically different and very satisfactory. We regret th 
. wehave no record of the temperature and rainfall at any of t 
‘ - out-stations, save one, assuch data would enable us to trace 
accurately the effects of drouth, and the effects of fertilization at 
‘companied by drouth., These experiments émphasize the remark 
of Prof. A. W. Harris in the Experiment Station Record of. 
uary, 1893 in regard to the importance in all such tests of acc 
tely noting the temperature ofthe atmosphere, the moisture | I 
other physical conditions of the soil. : 
Bee, |. Weare apt to conclude that an experiment is a failure if. it 
in _ not produce the beneficial results anticipated. Lhere is some r 
son for this conclusion among farmers who are looking alone for i 1 
mediate profits and are not seeking for scientific facts which, will 
Ms able them to understand and make available the laws of - natu 
which govern every profitable investment in agriculture. A failur 
_ is often as valuable as a success, as it is as important to know wh 
ene not to do as to know what to do, and if we do the proper thing, a 
eae thee? the results are not satisfactory, we desire to know why? - ifs 
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Rea combination of Kainit and dried blood, being at the rate of 
_ bushels and four pounds per acre, while the smallest decreased yield 
Ros, _/ is on plat 18, where we used Kainit alone, and on plat 20 where we 


combined Kainit and S. C., Dissolved Bone being at the rate of 66 
{of plats, the first where Kainit, and the second where Muriate of 
Potash is used to supply the potash. is confined to the plats on 


plats in these two series. The total decreased yield of each of - the — 
at Ae first two series of plats is very nearly the same; the Kainit plats- being 


Foxe bushels and 36 pounds. There is an increased yield on all of the — 
in third seies of plats where the potash fertilizer is supplied by Sul- 
_'. phate of Potash, the most remarkable increase being on plat 28, 
at owhere Sulphate of Pat-sh alone isused. There is a very small differ- 


ence in the increas+d yield of the other plats of the third series. The 


addition of Dried Bleod and S. C., Dissolved Bone, either separ- 
aely or combined seeming to have but little effect, and the complete 


vs p - fertilizers in this case did not produce the marked effect ‘which it. | 
ie did on plats 21 and 26. A Ane 
The average yield of the plat upon which Kenn was neds as. a 


fertilizer is at the rate of 12 bushels and 33 pounds per acre. 
Eh, Cy The average yield of the plats upon which Muriate of Potash was 
used as a fertilizer, is at the rate of 111 bushels and 52 agate ber 
acre. 


‘ The average yield of the plats upon which Sulphate of Potash is 
cr was used as a fertilizer is at the rate of 10 bushels and 52 pounds i 


dona. per acre - aa 
Me's The cost of the potash fertilizers was: Kainit $2.80, Muriate Oke 
nity Potash $2.98, Bees of Potash $3.74 per acre. 


2 bushels and 41 pounds, and the Muriate of Potash plats being 20 


ey td At the out-station in Berkeley, the drouth began ace and con : 
tinued almost throughout the season. aah 
Begs By an inspection of Table E., it will be seen that the ict on; 

Ais _ one-half of the fertilized piats is below that of the unfertilized plats; 

a a ihe average decreased yeild being 1.9 bushels, while the average in- 

creased yield of the other half of the fertilizers plats is 2.67 bushels" 
Pe -peracre. The largest decreased yield is on plat 19, where we have 


- pounds of corn per acre. The increased yield of the first two series < 


md - 
which the comple fertilizers were used, Nos. 21 and 26. Yet these ee 
two plats have a higher rate of loss per acre than any of the other a 


Rt 
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Showing the Results of the “Application of Commercial” Fertilizers un 
Growing Corn at the Out-Station at Buckhannon, 


Upshur County, ~~ 
tn chargeof Alvin M. Ligget, Esq. ¢ 
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adn the euneceneattl Gieaberes county, the ers are eigh long 
and one rod wide and contain eight square rods or one- page 
‘an acre each, and are laid off in three series'of five plats each; t 
middle plat of each series being unfertilized. In the calculation 
ae yield of the unfertilized plat is made the basis, and the increas 
or decreased yield‘jof all the fertilized plats in each series are de-_ 
_ termined by the difference between the fertilized and unfertilized is 
plats of that series. These plats are all on a hillside having a south-. 
eastern exposure. The soil isa dark red clay loam, and was i 
‘pasture last year. The latter part of the season was very dry, ther 
being no rainfall after the 2oth aay of July until after the crop h dey 
matured. 
_. By reference to the table, we Gad that in ‘the first series of. ‘plate: 
“where Kainit was used to supply the potash fertilizer, Kainit alone 
on plat 16 increased the yield 19 bushels and 10 pounds. By the 
addition of 13 and 4 pounds of dried blood (plat 17) the increase: 
_ yield is reduced to 13 bushels and 30 pounds, depriving us’ of the — 
profit of $6.77 jper acre which plat 16 gave us, and creating an 
_ actual loss ot $1. 49, the whole injury amounting to $8.26 per acre. 9 
On plat 19, wejadd to the Kainit 27 pounds of S. C. ‘Dissolved Bone, 
_ and secure an increased yield over the unfertilized plat at the rat 


of 28 bushels, and jan increased yield over plat 16 at the rate of : 
_ ‘bushels and 60 pounds worth $3.93 at an expense of $3.73 (the cost 
. of the S. C. Dissolved Bone used), leaving a net profit of 20 cts. 
>). per acre in the use of the S. C. Dissolved Bone. 

eR On plat zo where ail three of the fertilizers are applied, we hav 


PS: 


, an increaséd yield at\the rate of 36 bushels per acre, giving us, % 
-, the application of dried blood, an increased yield over plat 19 at the 
| rate of 8 bushels per acre worth $4.00. The Dried Bloood cost at — 
San the rate of $5.40 per acre thus causing an actual loss by its apphi- 
cation of $1.40. 
- In the second series of piats where Muriate of Potash is han to” 
supply the potash fertilizer, we find that muriate of potash alone 
(plat 21) gives an increase yield at the rate per acre of 7 pushes and 
50 pounds and a net profit of 86 cents per acre. 
By the addition ot dried blood (plat 22) we have an increased. 
« yield of 12 bushels and 60 pounds per acre, but an actuu! loss of 
$1 97 per acre, causing an actual Joss of $2. 83 per acre. On Plat va 
24, we have used Muriate of Potash andS. C. Dis. Bone combined, 
_ and have an it creased yield at the rate of 20 bushels and 00 pounds. 
_,. By this combination, we have an increased yield over plat 21 at the a 
rate of 13, bushels and ro pounds worth $6.57. TheS.C. Dissolved — 
- Bone cost at the rate of $3.78 per acre; hence, we have a net profit 4 
by reason of this combination of $2.79 peracre. On plat 25, we ee 
again combine the three kinds of tertilizers, and have an increased ; 
yield over plat 24 of 8: bushels, being exactly the same increased a 
yield for the addition of the dried blood that we obtained in plat 20, 
and the same net loss by its use of $1 4o. 
In the third series of plats, we encounter several difficulties 
which are inexplicable. By a very close inspection, it was impos: 


’ 


odie scover any Neier difference in vie natural. fertility ar hee 
| 1e soil on any of the three series of plats, yet the unfertilized plats 
of. the first two series produced at the rate of eight bushels and 60)". 
aes ounds each per acre, while the unfertilized plat of the third series. ee iis 


roduced atthe rate of 18 bushels and 40 pounds per acre or more re Nites 


on 


; than twice as much. Notwithstanding the apparent increase of. the ps ee 
M tural fertility of the soilin the third series of plats, as shown by 
a comparison of the yields of plats 18 and 23 with plat 28, we find that |!" ig 
; all of the fertilized plats of this series, except plat 30, failed to producs a 
as much as the unfertilized plat, and fell far below the yield of any | eh 
of the other fertilized plats. Did the application of Sulphate of ©5),/) 3) 
: ‘Potash to these plats cause this decrease? On plat 26 the applica- . ee 


_ tion of Sulphate of Potash alone gives us a decreased yield at the = 
poet of six bushels and 20 pounds per acre. On plat 27, by adding te aa ad. 
eat he Dried Blood, we increase the yield over plat 26, 2 bushelsand\° 
FQ: pounds, - ‘but have a decreased yield from plat 28 0f 3 bushels oe 
pe and 50 pounds per acre. By adding S. C. Dissolved Bone to the | We 
_ Sulphate of Potash on Plat 29, we have an increase over plat 26 of, 
Bee , bushels per acre, but a decreased viet from the unfertilized plat. fie 
of 4 bushels and 20 pounds per acre. Here we have recovereda | 
‘part of the loss sustained on plat,26 by the addition of nitrogen on 
lat 27, and the addition of phosphoric acid on plat 29, but in 
either case has the gain been sufficient to pay for the additiozal 
fertilizers applied. On plat 30, we combine the potash, nitrogen ; 
and phosphoric acid, and have a very decided increased yield, but = __ 
not enough to pay for the fertilizers uséd. As the Sulphate of ae 
_ Potash seems to have had no beneficial effect combined with = 


‘the increased yield when ‘combined with both: > Or should ‘he COM Qa 
a bination of Dried blood and S. C. Dissolved Bone be credited with == 
- the entire increased yield on plat 30? Weareinclined tethink - jt, 
a that i in this experiment the use of Sulphate of Potash isnotonlya = 

complete failure, but it is the cause of very serious loss. a. 


_. The average yield of the plats upon which Kainit was used as Peay ate 
fertilizer, is at the rate of 33 bushels and 15 pounds per acre. , \ 
BS The average yield of the plats upon which Muriate of Potash rie 
3 ‘was used as a fertilizer is at the rate of 26 bushels and 30 pounds 
per acre. 


Sh The average yield of the plats upon which Sulphate of Potash i 3 
pees used as a fertilizer is at the rate of 19 bushels and 50 pounds | 


axe acre. 
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at Selden, on the ‘Ohio. | %A 
or upper bottom lands. The soil — on 
_. _ The average yield pe ¢ ili teat a 
Bree average yield per acre of the unfertilized plats Nos. 
2 «54 18 42 bushels and 4 pounds. On plat 50 by tis pate tae iy 
-__Kainit alone at the rate of 533 pounds per acre, weincreasethe yiled 
_ 8 bushels and have a p:ofit of $1.20, and on plat 51 by adding thereto oe 
_- Dried Blood at the rate of 26614 pounds per acre at acost of $5 33, 
3 _ \weincrease the yield over plat 50, 16 bushels and 64 pounds, worth eae! 
$8.45, giving us a net profit by the use of Dried Blood of $3 12.’ By ae 
-acombination of the two fertilizers, we have an increased yield of. __ 
a 24 bushels and 64 pounds ata cost for fertilizers of $8 13 andanet fe 
profit of $4.32 per acre. Un plat 52, we add to the Kainit, S.C. 
- Dissolved Bone at the rate of 533 pounds per acre, costing $3 65, tie? 
_ decreasing the yield 32 pounds below the yield of plat 50 where | ae 
__ Kainit alone was used; not only consuming all the profits of that plat, ee 
- but causing an actual loss of $2.76 onthe plat to which it wasap- 
_ plied, making a total loss’on the plat on which it was used of $493. 
__ Oa plat 53 we have a combination of Kainit, Dried Blood, andS. C., ier 
Dissolved Bone, and if we give each of these fertilizerscreditfor what 
' they have produced on plats 50, 5: and 52, reducing the pouads to. 
ee decimals of a bushel, we have for the Kainit 8 bushels.’ For the 
Dried Blood 16.g1bushels and for the S.C, Dissolved Bone —.46 — ie 
Be a bushels. Hence, we have 8+16.91— 46—24.45 as the yield of plat. 
~ 53. ~But in this calculation, we have made no allowance for the ane 
ax jurious effect the S. C. Dissolved Bone had upon the productive | ay 
5 5 powers of the Dried Blood. Suppose it had the proportional effect py 
on the Dried Bleod as we have shown that\it had on the Kainit, . ae 


“oe 


x 
Bh: then we must charge it with decreasing the productive power ofthe  —_— 
_ Dried Blood .96 of a bushel, which added to the .46 would give us ; 
4.42. We then have 8+-16.91-—1.42 =23 49 bushels astheincreased 
yield of plat 53. By reference to the table, we find that the actual Whe 
increase is 23 bushels and 22 pounds, or 23.31 bushels, a difference iy 
of only .18 of a bushel, or 12.6 pounds per acre showing in both. 

cases that the dissolved bone not only failed to produce any increase, oy 
but actually dimished the yield. x. 
} tis Za In the second series of plats for the potash fertilizer, we have used ' 1 
he _ Muriate of Potash. On platt 55, by the use of Muriate of Potash — 
- : 


a 


_ pounds per acre, but sustain an actual loss of $1.76 per acre. On 
a plat 56, we add the Dried Blood and increase the yield over plat 55 
aie at the rate of 28 bushels and 40 pounds, and an increased yield over 
- | the unfertilized plats at the raie of 31 bushels and 14 pouads per 


Be acre. Here, by combining the Dried Blooi with the Muriate of 
Potash, we not only recover the loss sustained by the use of the lat- 

ide gta ‘ : c 2 

* . ter alone, but have a net profit of $7.29 per acre, The combination 


of S. C, Dissolved Bone with Muriate of Potash, seems not to have 
~ . had the injurious effect it did when combined with Kainit, but on 
the contrary has been beneficial by paying for itself and recovering 


for us nearly all the loss sustained by the use of Msriate of Potash 


\ 


pire as Kom ve 


Ry 


a yield on plat 56 of 27 bushels and 14 pounds,'on plat 57 of 5, bushels — 


. ath . 4 SAE AY 0 5 
col one ne (eee plats. 57 
at beneficial when combined with both Muriate. of Potash "and ‘Dried 


o supported by the fact that of the two unfertilized plats at the be- 


4 rate of 16 bushels and 64 pounds per acre; then we will have on 


_ per acre to be credited to the use cf Sulphate of Potash when com- 


rz 


y : , . BR o Ve 
ie ‘and 52. a It: seems to have ean Gooe 


. Blood, as in plat 58. But the increased, yield, of foe 56, Ry! and. 
eee 
of the soil of these plats, and this assumption seems to be strongly. ae 


- ginning and endiag of this series, the-latter (plat 59) prodieaa 10 
pupenee and 32 pounds per acre more than, the former (plat 54). 


Eoue of the application fo iho Ge Dissalved Bone, and the Spare 
" superiorily of Murate of Potash over Kainit as a fertilizer, would 
entirely disappear. Corrected upon the basis of this assumption, — : 
the yields per acre of plats 56, 57 and 58 would be reduced by about 
4, 8 and 12 bushels respectively, giving’ us a corrected mcxensedy ; 


and 10 pounds, and on plat 58 of 28 bushels and 48 pounds per 
acre. Upon this corrected basis, we find that the Muriate of Potash, _ 
Has, well as the S. C., Dissolved Bone, as applied on plats 55 and 57, ie 
- gave no profits whatever, but caused an actual loss, while on plats 
ane and 58, the Muriate of Potash combined with Dried Blood, 
seems to have had the effect of increasing the yield, but it’ is. : 
very duobtful whether such increased yield was sufficient to -PBYs, 
the cost of the potash fertilizer 
In the third series of plats, we use Sulphate of Potash to supply 
the potash fertilizer. From an inspection of plats 60 and 62 it 
seems that the application of Sulphate of Potash and S. C. Dis- Ss 
solved Bone have each caused a decrease in the yield of each of — 
‘these plats at the rate of about 7 % bushels per acre: Supposing — 
that the nitrogenous, combined with the potash fertilizer produced | 
the.same effect on plat 61 that it did on plat 51, which was at the e 


\plat 61 an increased yield at the rate of 3 bushels and 14 pounds | 


bined with the Dried Biood. The Sulphate of Potash applied to. 
‘this plat cost $3.74; the increased yield of 3 bushels and 14 pounds 


‘is worth $1.60, leaving a net loss of $2. I4 caused by the use of. Sul- 7 iy 
phate of Potash. As. 

in plats 63 and 64, we encounter a very important new factor. — BS 
These two plats were in clover sod at the time the ground was 
‘broken up” at the beginning of these experiments. If we assume — Ae 
that allof the plats of the third series, without the clover, were of — ‘ii 
_the same natural fertility, and that plat 59 truly represents: the “i Ne 
natural fertilfty (an assumption which we think is well founded) — ait 


then on plat 64, which had no other fertilizer. we have for the clover a 
an increased yield of 10 bushels and 36 pounds per acre. Now, s 
_ by subtracting this increased yield caused by the clover, from the Efe: 
yield of plat 63, we find the increased yield caused by the com-)) |» 
mercial fertilizers on this plat to be 25 bushels and 34 pounds per — 
acre. Assuming that the Dried Blood produced substantially the | 

same effect on this plat that it did on the other plats to which: it was 


were i | 
tp 
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sk vat ay 


ras 


aay 
x 4 pound a ace “whieh rave, 8 paenale ar 40 
increased yield to. ‘be ‘credited to the potash aad Ny sia 
cid. Assigning the Sulphate of Potash the ‘same in- Cai 
Id (3 bushels and 14 pounds) that: we did on plat 61, we, 
is plat an increased yield of 3. bushels - ‘and Tao’ 
Is for the ‘ulphate of Potash and 5 bushels and 26 pounds for. 


eS 
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Fuge —ot 3 


or ne: 


{ene uty 


wee Dissolved Bone per acre; neither of epee would ed the : 
of the | fertilizer to which it is credited. : 
average yield of the plats upon Soil aie was ‘used as a 
rtilizer is at the rate of 58 bushels per acre. Mi 
T e average yield of the plats upon which Muriate a ‘Potash was | 


| as a fertilizer is at the rate of 71 bushels and 68 Sounders 
acre, caused, no doubt, by the natural increased fertility of the | 
oil, and to. the remarkable effects that Nitrogen produced vat this: i) 
eek plats, and not by the Muriate of Potash. 

‘The average yield of the plats upon which Sulphate. of eet ; 
1S s used asa fertilizer, is 66 bushels and 48 pounds per acre, the ig 
reased yield a tate from the same causes as existed 1 in the ies a 


iriate plats. 
hey 


we 


; be ‘Wertilizers Applied. 


— 


eld per Acre, 


rs 


{ Bar, 


Haar 


hate of Potash 
Yield per Acre. ee: =| 
éased | 


¥ 


na Dis:|_ A 


one. 


=2 


li 
| Value of Iner 


of Pounds o 


ulp 


se 


No. of Pounds of 


fodder. 


Corn. 
Acre. 


Increase Yield per 


Muraite of Potash. 
“Dried Blood. ~ 
v 
dB 


Nr 


a i ¥ K x 
rams Gree ae j 

Lbs. | Bu. | Lbs. | Bu. Libs 

= ort ee 


262169), Ree Ke ON hg 
61! 550, —6 


x 
No, 


au 


ow 
SS 
=i 


3 


pss 


| South Crr 
solve 


es tae om 
arian sale ta ee Ricans us 
Hee Ce ae soil is alluvial in character . 
loan ’ The experiments made thereon are of an _ 
aracter. Mr. Brown ‘States that the “tertilizers 
| 4 a roth, when the corn was nearly knee high.” This, 
ink, fully accounts lor the unfavorable effects produced by th 
ers, and shows that to be effective and’ beneficial, the pl ant 
food d should be applied so as to be available in the earliest stages of Ge 
mt growth. From an inspection of this table, it will be sects ofe 
one-half of the fertilized plats produced. a decreased yield, a, - 
/\while‘none of them yaaa an\increased yield sufficient to pay for”, tk 
fertilizers applied. The ground upon which this experiment _ 
conducted has Heer abandoned and no more experiments wi 
made upon it, (the location upon this farm having been changed) _ 
therefore, the table is only valuabluable as showing that it is very — 
we ad practice to apply commercial fertilizers: to cies corn, ae 
- 1 the corn i is ‘‘knee high.” 
The feregoing are the first i in a series of exper ments whiek: it is 4 
Rs proposed to carry on at the out- ‘stations and continue ‘throvgh | 
$ bbe aaa Although there are many important facts shown in 
“these tables, which wouid seem to indicate very stroagly the kind 
and character of the plant food which should be supplied to’ the Wig t 
: Jee soils treated, yet from one experiment atone), we sort not at: Nea 
hee to fray, any definite ponciarn Rack. 
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By A. D. Hopxins. | 


ears aca Ror Members of the bnseituee? 


ee occasion L shall not address you as Entomologist of Ps Sip 
Con, but as asheep breeder and wool grower [ shall mention some _ 
onclusions from my personal experience and observations regarding h 
: pa e sheep industry of this State, and will indicate certain lines of the 
ee _ business which, in my opinion, offers the largest Bole to! Rs average’ 
38 eep owners in different sections. i 
Within, the lust three years, 1 have had octasion as a member of the a 
tation Staff to visit or pass through nearly every county in the State.” 
though my duties were mainly to observe the conditions in regard to. “ 
insect depredations, my interests in the development of the sheep ini 
\ dustry, of our State, and my experience of some twenty years in. Maite 
_ breeding and care of sheep, in connection wiih other farm products, led | 
me to observe closely the agricultural conditions of each county and 
“sections visited.” In comparing the conditions found with those observed ~— 
‘noted sheep growing regions in Kentucky, Ohio and Pennsylvania, By a: 
ae “which T haa previously visited, and with those recently observed in © 
Sg grazing sections of Wales, England, France, (rermany, and Switzerland, ah 
my impression regarding t ‘the ‘possibilities offered i in West Virginia, in “0 ¥ 
certain lines of shee husbandry , are most flattering. Pas 
Hancock, Brooke, Ohio, Marshall, Wetzel and Ty ler counties form a. 
AS “section, of the State where fine wool sheep have been kept on most farms se 
if 


am 


ay 


aa ds as one of the leading features for many years. The fertile lands, ele. 
gant blue grass sods: the flocks of the best type of fine- mooled’s 
sheep; and the quantity ‘and quality of the wool produced, together with 

the prosperity. and influence of those who have given special attention to 
: is line of. sheep husbandry, are evidences that. this section. is espec- 
 ially adapted to sheep, and are examples of the beneficial results to be 
ee from the general practice of keeping them. 


piper - 
X 


ot Soutiown baa Sioputites and Stier middle and ag 
sheep and their grades for market lambs and mutton. Portions cs 
Mason, Greenbrier, Monroe, Berkeley and Roane counties, and certain 
i other sections of the : state are equally noted for their blue grass pas- 
i tures and profitable flocks of sheep, and are further examples of 
Aes Ane profits ‘and beneficial results the industry yields in different i 
_ » vions of, the state. In fact, we find in our Mountain State all of the: — 
; “natural a auebouts necessary for’ profitable sheep husbandry i in- ‘the © 
ch ‘ line which will best supply the demands of our accessible markets. I 
- the sections mentioned above, the majority of the owners of the land. 
have appreciated and utilized these requirements to good advantage. 
The owners, however, of a large portion of the cleared jand of th 
State have failed to do so, and we find widely differing conditions re- 
 'sulting from following, and the failure to follow, lines of farming, 
and methods of management, best suited to the ghee Lia and 
i) environments. ak 

Ihave invariably found’ that the faa in sections of the suai 
vere live stock, and especially sheep, have been kept as the leading a 
_ feature since the land was cleared, has improved rather than diminished a 
in fertility and that the people.as a rule are prosperous and influential, 7 


Hist 


% 


On the other hand, 1 have found, with few exceptions, that wherea 
ost Hn Aes of plowing and growing grain has been followed, the land has — 
_ become poorer each year, and the owners are anything, but prosperous, 
lean truthfully say that I have seen hundreds of farms in different 
Spey sections of the State which were naturally as good as those in the fer 


‘tile regions mentioned, but through persistent cropping and bad man. 
a a : agement, - they had Become not only unprofitable but an expense to ee 
Bat owners. Sucb farms, I arn grieved to'say, are only too frequently nee 
ATs . with. The well kept fertile ones often found adjoining them, proving 


Rome 
that this condition is not the fault of the soil, but the fie of. Me -. 
- owners and their methods of farming. \ Sa 
i _ That a system of plowing and) cropping the hills and mountains of, a 
MF » our State does not, and never will pay, we certainly have evidence in 
the existing conditions resulting from the practice. That a system fa 

' 


Rey grazing, and the judicious bréeding and management of sheep on the > 
“i aa same Tare will reclaim the exhausted soil and en the new, ata o> 
large profit to the owners, we also ‘have proof in the poorest. farms ‘ a 
whic th have ‘been foaiaenent in this ry and in the fertile regions | 4 
mentioned, A agte we 
vee We admit that there are small sections in different parts of hte State 
_ where the conditions are favorable for the profitable growing and mar- 4 

_ keting of grain, hay, tobaceo, etc. There are many farms along the oe 

: Ohio river between Wheeling and Huntington, and near cities and eee s 
towns in other portions of the 3 state, on which the growing of large and 
small fruits, and general market gardening will be found most profit: 
able. With these. few exceptions, however, it is my conviction hae the 
remainder of the State is better adapted to a system of grazing 


s SMe At ate 
eat eS 
ake Brenan 
is heep hu yusbandry,, the aay aba’ to the | growing ot large. traits, than to a 
any, ‘other lines of agriculture, | Lie 9, Poet, 
= Ep is In consideration of the above facts, and) the ‘possibilitied Coe ra f 

certai lines of sheep husbandry adapted { to the conditions found, I am fia 
ca ei t that, as our people appreciate more fully these possibilities,» 4, 
as those in other States who desire to change their flocks to new. | i 
a pant better localities, realize the opportunities offered, our sheep ‘in- are i 
_ dustry will make rapid progress, and in time take the lead for pro- Bean y 
oe ng certain desirable qualities of both wool and mutton. Allthatis : 
ate required, in my opinion, to bring about the above results; is that intel. ah ae 
Be _ligent, progressive farmers should realize the possibilities of sheep hus- a 
v2 ke bandry in West Virginia as a money making business. We have intel- M es 
‘ -ligent: farmers, and we'believe that they will realize this requirement: 
in fact, many are already discovering that there are opportunities on 
te farms of our mountain State, equal to the average’ opportunities | in 
le new or western states, or in towns, or lar ge cities, where so many ots 

iy sour young men of push and energy have gone, not always to” Lapua 


: ae iy PROFITS OF SHEEP HUSBANDRY IN WEST fanless aie igs 
we _ That sheep aittter the present saaunbaieenr yield a larger profit than | 
: any other product on the average West Virginia farm, we have evi- : 
tk. dence in the answers to the following questions sent to correspondents i in ai a: 
_ ‘different sections of the State: «“Do you consider. sheep’ as profitable’ & 
Gas any other farm product, if not, what is more profitable?” ‘Ninety- 
one answered that sheep paid the largest profit, while three answered | 
in favor of the dairy, one in favor of cattle, and one in favor of cattle: at ae 
a and sheep combined. Speaking from my own experience of ten years _ ; 
a “ on a farm in Jackson county, and eight years on a widely differing 
* farm in Wood county, I can say positively that sheep paid me a larger 
Ps - profit, on the money invested than any other product; the proof being ue sh 
found in a system of farm accounts and records kept with the different ree 1 
crops. and live stock during the time mentioned. The account with —= 
pint sheep during eighteen years shows a profit of 50 per cent. on $3; 006 
a ey invested i in the sheep, and 55 per cent. on $996.20 cost of feed, pasture ent 
; and attention; a total of 105 per cent. on the investment. The account is Ki 
a y with cattle of all kinds during the same time only shows a profitofS =~ 
per cent. on $8,100 Invested, “and no profit on $4,050 cost of feed, pas- | — 
ture and attention. The account with wheat for four years on the | 

- Wood county farm shows a profit of only $1. ran on the four crops, and 
_as the wheat was sold, about one-eighth of its value must be charged to. 
it for fertilizer ingredients removed from the soil; therefore, there was, 
‘a decided loss when it was marketed. ther a 
‘From the results, as shown by these accounts, and the accounts kept — 
oe with other farm products, I arrived at the following conclusions: Cone 
“ag Ist. The largest profit in money, and the oreatest benefit to ie farm ‘ 
o 5 <n derived from sheep. Ry 
vee ~ 9nd. The least profit and the greatest loss to the farm was in he 

_ growing of wheat for cians 


a ry 


paige “arly Cows: Fant poultry paid a profit. on hie invest 
ae value to. the farm is.a considerable item, 3 Pi es el 
Par Ath, Large and small. ae me dere profits on. ‘time and — 
~ ‘expended. ~ reply ; Paty ete 
one Othe The growing of some corn rik oats, and’ ale of the 

: s mlecesary for the stock, ‘the purchase of corn, Corn fodder, bran, linse 
and cotton seed meal to supply the deficiency in the feed grown, paid a’ 
handsome profit on the cost. hore fees) 
oe “6th, That a sy stem of farm. accounts and “records, oe ‘been © 
on Saas thnable value to me in showing conclusively which lines of agricul 
De ture, and methods of farm management “paid the dorset Penn 
-» time’and money expended \ ar 
The fact that the keeping of sheep. has been a profitable oveupation 
Sah all civilized countries from the earliest records cup to the present 
time, is evidence that the business will continue to be profitable in the 
< future. Food and clothing are among the principal requirements of the 
ae of a nation, and as sheep furnish the best material to suppl 
sae both of these > requirements, ‘there will always be an active demand, f 
 gertain qualities of wool and mutton, ’ and the largest Poets pull 
"realized by those who can best supply ‘them. ib 
ae The question of how to best supply the demands of ‘ite present a 
fature, is one of vital importance to the sheep industry of our Sta 
* "Upon the proper consideration of this question ae toa great 
fis Sie its: hacen ger oDnen, ae 


rae 
y ta 


Oia to the doaeubst diticle ae ‘asthe. manufacture of carpets i 
‘rugs. _ There is also a, demand. for the different grades of mutton fro: 
“the cheapest article to the best. These demands. are best supplied 
the growers who are situated in the countries, or regions, where the con- 
ditions are most fayorable for the production of “each at the largest 
' profit on the investment. Thus, England is producing differet. grades 
ig of mutton ata profit on some of the best and highest priced — graz. 
ing land, In Australia, and certain of our western states, sheep 
are kept in the largest floc Ks possible, on extensive ranges of the cheap s 
> est land, where wool as the only object is grown ata profit. Therefore, 
- the conditions found in different sections of each country, state or 
_ county, together with the prevailing demands in the accessible market, 
must necessarily be taken into consideration, in order that the owners 


© ~ of sheep in each may best pepp ¥ certain demands: at the largest oe: 
fess is, tO sisnlvelees. ' or 


bf 


aS : Nae nands ‘ot. our most ‘apoessibtc m: ere and the Brains pee ir 
Ba ea, - different sections of the State, with a view of ascertaining the kinds: 2 
Ao sheep and methods of ‘managemént most likely to yield the largest 
profits and best. results. } : 


We fiad in the eastern mar kets a demand for every grade of wool ane 
for many different qualities of mutton, and a rapidly increasing de. oe 
- mand for better qualities of the latter. We find in our home markets - 

a demand in the cities and towns for more home-grown mutton, anc 
ate ' throwghout the State an increasing demand for better grades of stock 


4 mee ie 3 las a 
: 


4 } “ee 


sheep and hrondins aed) and fou more E hiedaahirea: rams of ie nhs 

n breeds with which to improve the stock, Which of these Tabane 

‘can best be supplied by the individual grower, each must judge for Q 
y 
i 


himself, but the fact is evident that the sheep industry of our State can. ee 
es no longer compete with the West, and with other countries, in the Mav 


ee growing, of certain grades of ‘wool produced by inferior mutton sheep. ~ 
~ It is equally evident that we can compete with any section of the , ae 
out in the growing of first-class mutton, in. connection with ee fis 
Wool the best mutton breeds produce. | | a 

- Atone time in the history, of the. sheep industty of the eastern a 

. Rite, it paid better to kill the sheep and convert the fat into tallow, - oo 


po not better, than cattle or hogs, even if the wool only pays for the : as 


than it did to sell them to the butcher Wool was then the primary 

2 Oe Saat The value of sheep for mutton was not taken into. 

account. At the present time, in certain sections, and even on high-" ,~ 

- priced land, it is found that sheep kept for mutton alone will pay better i 

~ than. any other kind of farm stock. It is a demonstrated fact that ity, > 

_ cost the eastern farmer less to produce a pound of mutton than it does i 
“6 $0. produce a pound of beef or pork; hence sheep will pay as well, if © 


shearing. Therefore, taking ev erything into consideration, I believe  — 
for West Virginia, arose as it is within a day or twenty- tong hoars a 
ee from “Pittsburg, Washington, Baltimore, Philadelphia or New ie 
— York, that the growing and feeding of Sheep for mutton as a primary — s 
abe and leading feature of the farm, is a line especially adapted to 
_ the conditions and requirements found, and that the largest prone Wilh awey 
be realized by those who give this branch of the industry specia atten: atta 
‘tion and judicious management. { a be E at 
In concluding that the growing of sheep for mutton as a primary ‘ob- ss 
ject, offers better inducements and greater possibilities to the owners OF, . 
sheep in our State, I do not mean that every one should make a ‘busi. ~~ 
ness of fattening sheep for the market, but I do hope to impress my 
hearers who breed thoroughbreds, raise stock sheep, market lambs, or 
fat sheep, with the importance of keeping in view, the final result of ary 
first class article which will command the highest price in the market, — 
L am informed by a prominent butcher of “Brooklyn that the demand | 


me - for mutton in the large cities is increasing very rapidly, and that the — 
(ae - laboring class, as well as the wealthy, are learning to like mutton, and Me 
_ © while the laboring and peor class are more particular about the price 
i i than they are of the quality, the best hotels and restaurants, and © 
thee thousands of private families, wwho care more for quality than’ thee yas 
a price, are demanding more ‘mutton and lamb of choice quality, andare 
Pie paying fabulous prices for the best. Aye Ba 
_ .. While in Kentucky in 1880, a prominent sheep and cattle breeder ane 
of Bourbon: county iold me that he had shipped a number of — So. 
choice Southdown wethers to New York, the previous Christmas, by | ~ 
BE: special order of a first class restaurant, and that the net cash pricefor: sama 
a each sheep returned to him was $15. 1 know of others in Virginia who , a 
ee - get from 15 to 18 cents: per pound for choice early lambs, andIalso - a's 
~ know parties who sold their lambs (from common ewes and Southdown Oy 
Hs rams) in one of one. home markets last spring for five dollars each, Me 


\ 


«In glancing ‘ovet the sheep market as fac Mack as +f bee: “any Pee, he 
be find something like this in all of the quotations: “choice to extra, be 
searce and in good demand. . Fair to common, plenty, in poor demand, mw 
MAD SAS this has been the condition of the supply and demand of 

our markets! in the past, it is not likely that there will be any trouble ins 
the future about a sufficient supply of ‘fair to good,’ ‘and, “gommon 
, to fair, * ‘These grades come in competition with the common to ise 

. as ' ferior western: dressed mutton, and western sheep, which will. likely 

es ee keep ‘the price low enough for such grades to satisfy those who must y ie 

AER economize in their purchases, “The choice to extra prime,” and above 

ae are the qualities of which the supply is rarely if ever equal to, the de- 

“mand, and are‘qualities, the price of whica in our eastern markets are rF 
~ not likély to be affected by competition with the wholesale cheap pro- elie : 
ducts of the west. Deh 

Sy No state in the east offers better condition for supplying this demand’ at 

ae _. for choice mutton at a large profit to the grower, than West Virginia. — rel 

. To produce the best quality: and finest flavored mutton, a hilly, well- i ea 

oh watered, ‘well-shaded countrys in which the cultivated and his grasses, tee 

“anda variety of. wild forage plants flourish, is indispenss able. This we 

have in, every county in the state. Then, again, in order to transport — 

the fat sheep and lambs, to the cities already mentioned, place the. 

'. mutton on the table of the epicure, and have it retain the the requisite | 

qualities of the first-class article, a reasonably short time must elapse. 

between the time it leaves the farm and reaches the consumer, which , 
may be éasily accomplished by the accessible railroads passing through 

Bae: and penetrating different sections of the State. 

© Methods Adupted to Different Conditions: Taking our sheep industry 

“as.a whole, the breeding, rearing and feeding of sheep: necessarily in- | 

‘cludes a variety of methods, adapted to the different conditions found. o ee 

- ' We find valleys, mountain and forest ranges, on all of which both rich | 

ony ; land and poor pastures are found. We find sections convenient to 
_ shipping facilities while others are quite distant from them. Different: 

sections, therfore, require different methods. One section is ‘better 
© suited to the breeding and feeding of the large mutton breeds, or to the - 

‘ _ purchasing of stock “sheep to feed and fatten for the butcher. Other 

sections will be found specially adapted to the rearing of market lambs. 

~ In others, and especially in the highlands and forest ranges, and on 

—. poor hilly farms, the rearing of stock sheep; wethers to: sell. to thet 

feeders and ewes to sell to those who are making a specialty of rearing * 

market lambs, will be found most profitable for all concerned, There : are 

‘other sections, especially in the Pan Handle counties. where the growing 

_ of fine’ wool, as a primary object will be found profitable, and the breed. 

: noe ing of stud flocks of merinoes to supply a demand in the western. states ce x 

NOT Any top choice eastern bred rams. will be found advisable and profitable for 7 ei 
those who have already established a: reputation and a trade in this line. 
Nowhere in the world can a* better quality of Saxony and Delaine wool 
be ptoduced than in Hancock, B; ‘ooke, Ohio and Marshall counties It 
has been proven that the merinoes are especially adapted to that section, 

and owners of merino sheep there, who have ‘been successful with them, . 


should be very cautious about dise sarding their favorites for the mutton. 
hg , t | 


{ 


¥} 


au 


= 
nm soa cases, 


eorthies ites ere due consider og of the matter, find fb Aaveable. to ve 
Bs lake the « change, it should be done gradually and preferably by cross. 
‘a ing rams of the mutton breeds on grade merino ewes, than to change ue 
Ds. ~ ruptly to e mutton breeds, / . . 
+ Hach of the above methods is ‘adapted at certain conditions and re. \ 
te quirements found in different parts of the State, but there is one nate i 
~ of the industry which will be found adapted to all: that i is, the breeding 
a ha of thoroughbred rams of the different mutton breeds with. ‘which to Ue . 
eg prove the common native sheep. . ae 
cae The use of thoroughbred male of the mutton pedena best suited fa ee ae 
eH if the improvement of our native stock in the lnes desired is, in fact, risen 
+) ithe: greatest importance. - Our. success in producing the best qualities of Paes 
mutton and lamb depends more on the quality and blood of the sire. 
sat than anything else, and { am glad to see that this fact is being | eo 
realized more “each vear by the sheep owners of the State. Therefore, ne 
_ those who have a knowledge of the principles of breeding will find it — 
_ profitable to themselves and a or Si benefit to he sheep industry of the 


y 


their skill and and Neawivice to the maintenance and improve ae 
~ ment of the requisite qualities of the breed or breeds which are best. a 


, s et ‘to the ane of each. ‘ ; Grea Bi: 
i 4h ke 
BREEDS OF SHEEP, Tia 

ek y ‘ 


ane Having concluded that thes growing of craton asa pr imary object, fia 
ate ‘aad the production of the best quality of mutton as a special object, — ee 


. would yield the largest profit and the best results to a majority of those - Ae 


‘ 
in the State who are engaged in the business of sheep husbandry, the - A) 
next thing of importance to consider is the breeds and. kinds of» aneP Di ed 
in Bas best suited to the requirements, Na ae a 
| the Common or Native Sheep :—While the so-called native sheep are! ! or 
re ii no particular breed, they piust necessarily be considered as one of | AD 
AGS the important elements in the business, from the fact that the common — a % 
a ~ ewes are usually easily and cheaply procured, or in other words, they _ 

ie are the available raw material with which, by the-aid of the more ex-_ ont 

Y ae pensive thoroughbreds, valuable flocks may be soon bred up. ~N Haba 

L 1 


*. - Ournative common. sheep, evidenly have descended thr ough successive 
ee generations from the first sheep introduced into Virginia in 1609, and 
a those. brought over later from all countries, Large, middle and long wool . ¢ 
types came from England; small, mountain varieties from the highlands As 
of Wales, England and Scotland; merino types from Spain, and mixed | 
breeds from all countries, The majority of these pioneer sheep were 
_ no doubt unimproved varieties in their native countries. After their ar- 
rival here, they were interbred, crossed, and the blood of all typesiim= 
Bich ‘termingled, thus forming common hs wdy types differing from any of 
ik the’ original ones, yet peculiarly \suited to the changed conditions. 
Mi When the importation of improved breeds began, early in the ite 
century, a gradual improvoment commenced and has been continued, | 


until at, present, most of our common sheep show the effect. of improve-- if 
ment in certain recognized lines. ‘Thus the native common sheep of the | 
northern portion of ‘the State are mainly merino grades. Those in the 


uk central counties, and certain other sections, are principally Southdown 


5 * & 
Mh x _ Like the native sheep of Great Britain ond all other old conntries, ft 
_’ the native common sheep of, West Virginia are usually adapted to the 
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and Cots wold orades, While in some of the mountain districts and 


southern counties unimproved descendants of the old pioneer stock 
_ predominate, : i 


conditions under which they have been, kept. They are the result of a 
mixture of different breeds, with no predominating or fixed characteristics _ a 

- to transmit to their offspring, aside from their hardy constitutions and — 

_ adaptability to the sections in which they have been reared. Therefore, _ 5 


ee a cross with the pure bred ram, having certain desirable and fixed : 


characteristics, shows a magical effect i in “the improvement of the first ey 
set of lambs, and if the use of thoroughbred sires is continued from — 
- generation to generation, the improv ement will continue until the floc 


oe may be even better, for mutton and wool, than the pure breds, 


It was from. my earliest experience in breeding sheep that I learned — 
the value of the common ewe in breeding upa valuable sheep for mut- - y a 
- ton and wool, by the use of thoroughbred sires. I find from my records 
that the second cross of Southdown rams and common ewes, produced. ~ 

sheep that weighed from 180 to 200 pounds at maturi‘y, and ‘the weight — 
of the fleece was increased, from three pounds to ten and twelve pounds, » 

Many of our sheep owners do not seem to appreciate the value of : 
our common native ewes, and the possibilities and profits to be derived — 
from goer proper improvement. ‘I know instances where they have. ue 


omrenaaed in the city market to take! ‘their place: Tt was afterwards ae 
found that the new sheep were, either not adapted to the changed con- 
dition, or they were the means of introducing certain contagious disee 
eases, which proved to be a future curse to the sheep elk of the? 
‘region in which they were introdeced. — . re 

“The Pure Bred Sheep: —The use of the pure bret sires is one of the 
first principles of success in any line of the sheep industry; therefore, 
every sheep owner should become familiar with certain facts regardies 
pure bred sheep. By ‘the term pure bred or thoroughbred sheep, We 
mean those which have descended through successive generations (with- : 
out admixture of impure blood or blood of different breeds) froma ~ 9 | 
breed having a fixed type and desirable characteristics which are trans- _ 
mitted with reasonable certainty to their offspring. They may be _ 
divided into two classes, one as recorded, the other as unrecorded. 

The recorded ones are those having their names or numbers, and — 
their pedigrees recorded in a record book kept by an association of 
breeders. The rules of the several record associations require that no | 
animal shall be admitted to record unless satisfactory evidence can be 


wey) 


_ furnished that it has been purely and honestly bred. The recorded 


sireas therefore to be depended upon fcr purity of blood, and if due~ 
judgment is exercised in their selection, the best results should be gained 
from their use in breeding up the common stock, went 


5 eh aes aa be a ithe ed animal, ‘or may not. The i 
ane ey are, those which have been carefully bred, and a private ree- Dy 
ord kept of their breeding, but have not been .presented for entry in 
_ the record book of the association, Others may be pure bred, but as_ “ie 
here has been no record kept of their breeding, we can only depend i va 
on the statement of the breeder as evidence that they are, \ eat Hep 
Tn visiting or corresponding with breeders with a view of purehasing ai 
i pure bred animals, it will be advisable for those who have not had Oma Ht “a 
perience to keep in mind the following suggestions: ON ia 

In no case where, it is possible to get breeding rams from reliable 
_ breeders should any thing but pure bred ones be used. 

It is the right of each breeder of thoroughbred sheep to think that 
his breed is the best, ‘and it is ‘his privilege to convince every other 
: A owner of sheep that fies is right, if he can. Hence, the importance Hae fines 

‘becoming sufticiently informed regarding the characteristics of different . 
_ “breeds, that we may trust, largely to our own judgment i in pee the o Ae 
A selections, x oe 

No matter how long a pedigree a-tam may have, or how many of nie 
-. ancestors may have been recorded, he may be practieall y worthless on 
~ account of lack of individual characteristics, or from being overfed and 
_.. pampered to make a premium show sheep. “JTot house rams” are 
often dear as a gift, to those who do not take extra care of their sheep. ane 
ed Asa cule; the best results will be gained by the av erage sheep owner Bs 2 
: re from the use of breeding stock purchased from breeders who are careful fee 
- to have high bred animals, but only give them ordinary feed and care. 
eet Snob sheep may not look so well, but in most cases, they will be found 
“f ee to be worth four or five times more than those which have been fixed » ie 
up’ for show and to attract the buyer | oe 
Es — Mutton Breeds of Sicep :—The ‘sevéral mutton breeds of sheep found 
on the’ British islands are of special interest to us, from the fact that [vs 
swe are indebted to them for the improvement we have been able to © 
make in our flocks of mutton sheep. he large number of breeds and — 
varieties of sheep found on the éomparatively small area of these iS 
islands is very remarkable, and a study of the causes which brought > | 
ae about and established such widely varying types is very instructive. Me 
4 We find the large, coarse Romney Marsh sheep thriving on the low, 
~ marshy lands “of the southern coast of Kent.’’, -We find the Cotswold, by 

Lincoln, Leicester, Shropshire Down, Oxford Down, etc., on the best 
ry Jevel: and slightly ‘rolling lands of Kngland. «The ‘ampshire Down, 

South Down, Dorset and Cheviot predominate on the hills and rough » Ch 

sland™ The Welsh mountain, the Scotch Black Hace and many other ; 
Be F: highland and forest breeds are found admirably adapted to rocky high- ‘aera 
yy: " Jands and heather pastures. In’ the north of Scotland, and on the ie 
. Shetland and Orkney Islands, dimunitive breeds are found “extrem ely 
hardy and capable of subsisting under great privations of food.” - (gins 
Thus, it will be seen that in each section where some peculiar con- 
Nie... ditions: ‘of soil, altitude, ete., predominate, one or more breeds of 
¥ fi A sheep are found with certain established characteristics specially suited) — 
Bry Pa tor their environments: 
ih “English and Scotch far mers and growers with an experience obs cen- 


oe Pie ‘oft fi-repeatadl kal Keli paid for, Nees font meh class. of ee 
Us “are best adapted to given sections of countr ve and they keep the sheep — 
econ the soil to which ‘they are best fitted. Nature is ‘no longer | antago- 
iy nized ‘put instead, improvement follows where her footsteps lead, a 
‘ us sheep farming jn Great Britain has been reduced to a science.’ Int, 
st West Virginia, as in England and Scotland, we have widely varying 
Ta _ conditions of valley, upland, mountain, . forest, pastures, etc., each re- 
a “quiring: different methods of breeding and rearing sheep for market, i 
4 - If weare to be guided by ‘‘the ‘dearly paid for experience” Lot! then taylan 
Be British shepherds, we will not try to adapt the large valley breeds fo. inks 
_ poor, roughland pastures, but profit by their experience and select, as os 
near as possible, that breed which it has been proven as especially 
adapted to'the conditions and requirements in each case. We must re- on 
member that there‘is no” ‘single breed that will readily adapt itself to all nH 
S conditions, and at the same time yield the best results, and that the dif-_ 
— ferent Hnglish, mutton breeds, from which we select our breeding stock, F 
_ have been. bred up, to their present standard of excellence for certain 
: purposes and to suit certain conditions and requirements. Therefore, 
in'the judicious selection of ‘pure bred breeding stock, with which to . 
i improve the native and purchased common sheep, it will be found Ade as 
''yisable for each owner of sheep to study the peculiar condition of his ve 
farm, the demands of his most accessible markets, decide which line of 
ny sheep husbandry is best adapted te the conditions and requirements, © ' 
‘A ae some information regarding the characteristics of the different © 
paprecds of sheep, and then select, as near as possible, from that breed 
een is best suited to the farm and the methods to be followed. ros 
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oe _ WHY ARE THERE NOT MORE SHEEP KEPT IN WEST VIRGINIA. |) . 

AY 

aes ‘The question may be asked if West Virginia is so well adapted to 

sheep husbandry, and there are such large | profits realized in, the busi. 

es ness, why is it that we have so few sheep compared with the area of cul. — 

i tivated and grazing lands in the State? In ‘reply I would say that. 

ov the dog, the tariff discussion, unwise start in the business, AMS 

proper management, and a failure to study and appreciate the possibil. 

_ ities the business offer s, are the main and only causes I can see to pre 

i vent us from handling five millions of sheep instead of about five 
hundred thousand, as recorded by the last census, 

‘The excuse of nine-tenths of the farmers for not keeping sheep, is a 
fear of the justly, | but indisereetly abused dog. It has been unfor- 
tunate, perhaps, for the advancement of sheep husbandry in this State, 

- that the dog has been so generally discussed and abused by speakers — 
and writers. We should quit saying so much about them and act On) ay 
_ the principle that 2 good dog stays at home or with his master, that a_ 
had dog will prowl around and get into east and that a dead dog 
kills no sheep. . < 
Another excuse for not keeping more sheep, is a fear that some 
change in the tariff laws will be ruinous or detrimental to the business. 
In my opinion, this tariff question, about which there have been contin: 
ued discussions, is in reality to be compared with a molehill, which, 


Wie 


omy saifvice to ae West Virginia farmer is to heey ate the Sheen he can 
"properly care for and take the chances. After all, the tariff will ie 
| effect the price of choice mutton, and as it is proven that t sheep will pay as 
‘better than other stock if they had no wool, any change in the paring should ~ 
not be the least detrimental to the business. een 
4 24 Another reason why there is not more sheep kept. is s the fact ew cut y 
fr : — every neighborhood at some time, some one or more e farmers i us 
hearing of the large profit to be derived from sheep husbandry have — 
_ rushed. into the business and overstocked their farms, not having ie a 
previous experience, they failed, and ever after condemned sheep as | Age 
ction: stock; their experience preventing their neighbors from uns . 
As dertaking | to keep sheep. If these same men had commenced with only — ; ie 
a few; and increased their flocks as they learned the business, the Rs; a 
ee posite results would, in most cases, have been gained. rat 
By : Therefore, before going into the business, it would be Wolk: for ae Wey 
Rte farmer to consider the following rule: ‘If you have never kept sheep ° Mp 
ater and desire to do so, get five or ten ewes, and a good thoroughbred ramof 


: 
= some of the mutton breeds adapted to your farm, give them good at- pid 
ang tention and feed aud increase or aster as your experience and. edge: ce 
& Ae ment dictates, ; i ee sie a 

pays In conelusion, I will say that, in Bits addzess, I have. endeavored. to ¥ fe spe 
a - emphasize certain points rélating to profitable sheep husbandry in West > 
a _ Virginia, which I beleive to be of importance to our farmers_ and ree thé <7 
iets - agricultural, development of the State. | BS ¥ 
Lae i ~ ist That the greater portion of West Virginia is better adapted for, He 


_ sheep, the dairy, and large fruits than to any other lines of agriculture. 
2nd. That sheep are the best stock with which to improve exhausted . 
and poor land, and that they will maintain and improve the fertility of © ie 
new and well cared for lands. By Sy or rk Rea 
3rd In proving from records of eighteen years that sheep paid better gs *: 
-. than any other product on two widely differing farms, vigen 
4th That generally speaking, the method most likely to yield thee if! 5 
largest profits to flock owners, is the production of first class market) 
Ublannobs and fat sheep for home and eastern markets, as a primary object, 
leaving wool as a secondary one. » ' hae 
5th. That sheep husbandry in West ‘Virginia offers inducements to! 
intelligent men of energy and ambition, whieh should be serigusly con- 
sidered before they leave the farm for more risky aud. less profitable pur- 
suits tn towns and cities, or im puoneer life in ‘new countries, ; et: 
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‘ EXTRAOTS REPERRING | TO SHEEP. . 
st x ¥ ‘ at 
CN@hile traveling Eheotish a portion of Webster county in July, 1890. 
i inquired of a farmer why. there were not more sheep kept in ake 
Rotate as it seemed to be so well adapted to them. His reply was “sheep 
are about the only thing we can sell for cash, the consequence is when, 2 = 
' we get hard up, we sell our sheep and’ spend the money. Phat i is one eg 
_ reason why there are not more sheep kept here.’ _ es 
During an investigation tour through Hardy, Hampshire, Grant eat aie Bae 
- Pendleton countiesin May, 1892, 1 found extensive forests of pine timber ae 
~ which had heen killed by insects (the destructive pine — bark beetle.) 
eos | While it isa fact. that pine usually grows on thin land, itis as a rule _ 
a sandy well drained soil on which sheep do remarkably ‘well, I found es a 
that most of the pine land inthis region was well adapted to grass. iS Bit i 
this land was cleared of the dead timber and sown to grass without pre-— Agia 
ps 7 vious | cropping, then. stocked with. sheep and properly managed, the 
| . revenues derived from the sheep, would, in my opinion, more than rec- a 
fee  ompense for the loss of the timber. In some of the valleys, near these — 2 7 
pine covered hills and mountains, the land is extremely rich and ~ 


r 


een 


feat aus to the growing of an abundance of feed of all kinds, and where ey 
_ the sheep bred on the piney highlands could be fattened for market, 

_ In one of these rich valleys, the Moorefield valley in Hardy county, 1 | 

_ visited an estate where three hundred and fifty tons of hay, five thous- - oe 

_ and bushels of. oats, five thousand bushels of corn and two thousand Ber 
bushels of wheat had been grown the previous season, The live: stock: 2, * 3 

Ga at that time numbered 250 horses and 70 head of cattle. This estate — > 

~ of about 2 000 acres of valley land and some 8,000 acres of mountain 


iss lands, principally in timber, is owned by a yonng man from Brooklyn, 
. New York, who had invested his’ inherited fortune in West Yiteims 
ginia land, fae hae 


7 


ioe 
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% The fol ee extracts are from notes during an extended journey ine 
A 


re othiy 


a 


June, 1892, up ; the Monongahela and Tygart’s Valley rivers as far as ~~ 
» Beve erley in Randolph county ; ups the Dry Fork of Cheat river to itshead, 
from the head of the Greenbrier river to its mouth, recurning to Mor) 4 ; 
gantown by the Chesapeake & Ohio, Ohio River and Baltimore & eee e 


railroads: .’ A 
At the hotel at Mlkins, | met Mr. James Burrel, a Brook ‘lyn New 2 ca 
~ York butcher, who made the following statements in answer to my. ip- a 


quiries regarding the demand for mutton and sheep in the ee and 
“New York markets. 

“The working people as we ne as the wealtiy sldte are buying more 
mutton every year; the latter paying high prices for a first class article, ee 
There will be a great demand for wood Shaeeon in-our markets in the * ee 
future. In the Brookly nand New York markets, we do not want heavy 5 
sheep. We do not want them to dress over 50 to 75 pounds, and we want — 
them blocky, meaty sheep with good backs and hams, We have mil- 
fionares for customers, and they “prefer mutton from the medium sized — 
sheep, _ The best mutton we get is from Canada. They are long- -wooled — 


/ 


lambs : 
ies ine we ra tae the Senta cDatterisalle, and we artes all 
_ we can getof them. We do not like to handle merino sheep. Their . renee 
mutton as a rule is inferior. The western sheep also make poor mut- 
ton,’ Buyers object te the fat in the large fat sheep weighing 200 _ 
pounds and over, and we have to cut it out and sell it for tallow. 
ae Therefore, we do not like to handle that kind of sheep. bi Wma 
Mr. Bruce of the firm of C & Ey Bruce, was aiso at the hotel ahove ee 
5 mentioned. and made the following statements: | , : 
i oi _ “T spent: three years in Australia on a sheep run where 150,000 sheep 
a te were kept, and I have now been in West Virginia three years grazing sheep — 
and cattle and trading i in them, (buying and shipping to eastern markets), — 
+ in Randolph, Nicholas, Webster, Roane, Braxton and Clay counties.” 
My observations and experience are that if mutton sheep were properly _ te, . 
ey handled in West Virginia, they will pay 25 per, cent. more on the in 
SS ; _vestment than sheep “do in Australia My opinion is that West Vir- - ‘ 
“is ue ‘ginia is better adapted to the growing of mutton sheep in connection 2 ese 
Bere, ~ with cattle than to any other farm product,” “eee 


+ 
us. 


eeu 


oe ; The firm mentioned above are owners of some of the host grazing ° ne 
_- land in the State, and are extensive breeders and dealers in sheep. — paces 
Their property is located near the head of the Valley river in Randolph) 
county. They had, at that time, 500 high grade Shropebite Dxton and pee 
Southdown: breeding ewes. oo ei 


é At Hendricks in Tucker county, I was informed by Mr. M. F. Wiley, Reus 
» who is a buyer ef sheep and cattle in Tucker, Randolph, fendleton, a 
Barbour and Grant counties, that although that section of the State ene 
‘ -_ -was admirably ‘adapted o sheep there were ‘hundreds of farmers who- a 
did not keep them. In answer io the question —what does it cost to clear Ui 


‘the ordinary mountain land and put it’ in shape for sheep! He said — 


that it cost about $1.25 an acre to ‘hack the timber.” By: ‘‘hacking’”’ Dy 

_is meant to girdle the trees which are left to die, then the under:brush % 
is cleaned out. He said that most of the mountain land adapted tograz- 
_ ing can be made ready for sheep for about $3 to $5 per acre and. thates Vay 


sheep would run on these mountain pastures from the middle of April) in 
to the middle of November without extra feed. ies Day 
The mountain rapges in this State, unlike those in most countries, are ies 
not rocky and barren, but jas a rule are fertile to the very summits, 
producing an abundance of wild forage plants in the forests, and the — — 
best of pasture grasses when cleared of the timber. | In fact, | have as 
seen on the very summit of the Allegheny mountains 4000 feet above i.) 
ih the sea, some of as fine blue grass as ever grew, as_ will be seen by the 
-__. following notes: ts Viet 
We > June 22nd; 1892, After eae Dry Fork of Cheat on foot and 
~~ horse back for about 30. miles from Hendric ks, we spent a day and — in 
night at a logger’s camp, The next morning I was furnished with a S 
~ guide and we start éd out on horseback to explore the extensive forests 
of spruce. We first ascended Hast Rich mountain by a narrow, wind- 
ing path, our horses having to frequently jump over logs lying across it. | 
Near the summit, we came to some cleared grazing Jand, and while | 
taking shelter from a thunder storm: in the house of the owner of this 


\ 
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: mountain une. ur Suieaineel tne Hohowine doforeanlipty from. our ost 
are kaa Wee K, Nelson, regarding the method of keeping sheep there, se 
ne 4 cin “Sheep. ran in these mountains and: do. well. ' One man can care: 
~ one thousand five hundred sbeep during: the year, During ‘the winter, 
~ they are kept principally on browse, “ep petidllsy when the ground is 
- covered with snow. I can keep ie on browse better than on hay. 
Sugar and beech are the best browse. | We cut the trees all winter. One 
‘tree will usually be sufficient for ten chiens one day. I have kept sheep 
here five. years, ‘and I have never fed more than a sled load of: hay and 
As have given them no grain-and they do well. 1 do not think one would 
Jose over five per cent, of the sheep if properly managed, and one hun- 
; 4 dred ewes will raise nearly one hundred Jambs. John Mulanax’ near f 
here, keptabout 800. ewes last winter. ” s Po be a 
After we left Mr. Nelson’s, we traveled on some Aimtanhes through «. 
‘dense forest and came out into o an open ef several hundred acres in ex-— 
Coats Here the timber had been hacked several years previous and left Ny 
to die and decay. The ground was thickly covered with fallen and de- 
-eaying trunks of trees, among which, large numbers of sheep and aaa 
cattle were grazing on some of as fine blue grass asleversaw. | 
Oe Ne I was informed that these cleared lands are owned by parties in - Vir 
fo ee einia and this State who drive their cattle and sheepinto these mountain 
at eet "pastures and ranges and place them in charge of herders who look | 
“after them during the summer and winter. ‘ Ga Sr 
‘After traveling through a number of these mountain’ pastures, ¥ we 
descend the mountain to “another loggers camp where we got our din. 
ners; after which we commence the ‘ascent of the Allegheny mountains. 
pews ‘passed through the spruce forest for about six miles to the summit — 
of the mountain where we emerge into and pass through a ‘burnt dis- 4 
 triet” ‘for about three miles. This ‘urnt district” is in Pendleton 
county. The timber was first killed by a fire in about 1862, and has _ és 
frequently been burnt over since, until now there is about 5000 acres _ 
clear of logs and stamps. Part of this land is. covered with a dense 
. growth of ‘the thornless blackberry (Rubus Milespaughit), and hundreds i 
Nes of acres of it is found on which nothing but a species of fern* grows, et : 
evawhile, other portions are covered with grass. T'wo. hundred cattle were — 
; then ranging there, and it was estimated that 1000 sheep conte be easily 
kept on it through the summer. 
| Adjoining this ‘burnt district’ where the land had been enclosed 
and kept clear of briars and trash, there were hundreds of acres of blue _ 
grass sod, which would compare favorably with the average ‘sods in the _ 
blue grass regions of Kentucky, A’ species of fragrant fern called | 
stgwoet ferren’’+ was found here, which is considered a valuable forasey: 
plant. It is quite common in rocky places in open fields and 1 was in- 
formed that it was sometimes cut and cured like ney to feed the sheep 
in winter. 3% 
From this interesting region, we returned dione the summit of the 
Alleghenies through forests, burnings and hacking: until we reached | 
the Sinks) ‘on ‘Gandy ‘Cresk. This is 2 poted poe ay region, which 


fe 


*Pleris aquilind. L. 
tAspidium fragrans, (2) Swartz Opi * 


‘ae ae ial’ natural tunnel, “ehieb sean for a three cantons Of a) aa 
fo. imile, through a hill, Gandy Creek flows in and dis: apears at one end of a 
~ this tunnel and. tushes out at the other like agreat spring, | sf “a 
Bhat All of the region lying on the head waters of Dry Fork and atire! reap yay 
Rees Fork of Cheat and the’ Hast Fork of the Greenbrier River including | ‘ 
As. _ possibly 50,000 to 75,000 acres, is principally-a limestone soil naturally ae 
cae adapted to Bhiie grass. | Here, we find large tracts of land which have — i Nala 
been cleared and. are being cleared by the hacking and burning methods, 
The grass comes up naturally as soon as the timber or undérbrush is 
~ i sufficiently removed to allow the sun to get to the ground, Some of the 
first land that was cleared in this way is now free from stumps and logs 
and we find here some elegant blue grass grazing faims. 
aah. As evidence of the grazing capacity of these lands, I will give ‘gee 
statement of Mr. Isaac Boggs, of Preston county, whom 1 met near the 9. 
. Sinks on his return from looking after his cattle in this region. He said | . 
that the cleared grazing land here will keep one two year old steer to. 
every three acres. That he had kept one hundred head of cattle through _ 
the summer on 324 acres of which only 275 were cleared. Also that ee 
A Col., McClure had fattened 125 three and four year old steers on 44072 


~ 


acres, He says that they drive the cattle in about the eee of April eee 
“ and. remove them about the middle of October Hee 
ae oy One tract of one thousand acres, that | examined Beise vail 600 — ead 
acres of which had been cleared by the hacking method, was of special : 
‘interest, Much of this- so-called cleared land was covered with blaek- ) * 4 
aa ,_ berry briars, fallen trunks of trees and stumps, yet there were 174 head | “an 
of cattle, 30 sheep and 5 horses then on the place and all in ereeliene sah 

ae as condition: | Las 
ss At present, this elegant erazing section is almost inaccessible. Itis) 


25 miles from the nearest railroad, and we might say that far from 
pee roads of any kind, if they are all like the path “by which we entered. 
However, this section is destined in the near future to be one of the. 
‘best sheep grazing sections of the country, especially if the, contem- 
plated railroads are built through it. At present, there are not many, . 
. sheep kept here on account of wild animals and dogs. While looking 
over the thousand acre range just mentioned, we found a dead sheep, 
which had been killed by a ‘pear. 
. These grazing lands and ranges are nee: ‘all at an elevation of be- 
tween 3000 and 4000 feet In. the winter, the snow falls quite deep, 
but with a hardy breed of sheep and some artifici ial shelter, there would, 
ae in my opinion, be no more difficulty in keeping them through the winter | ( 
‘here than in the extreme northern States and Canada. 
From my observations, and what I can learn, there are hundreds of 
thousands of acres in the mountains and highlands of our State nearly thy 
or quite as good for sheep as the region | just mentioned. ‘True, most 
of the Jand is at present covered with valuable forests of spruce and 
‘ hard wood, but this timber is being rapidly removed by numerous 
~ + lumber and timber companies who are specially interested in present 
gains from the manufacture and sale of lumber. No doubt many of. 
aia these companies will be glad pe dispose of ee land at a reduced price 


ed wes 

/ Papscroties offered to open rie ge hep. Panges. ory eee 
yan descending the. valley of the Greenbrier river, aba ‘passed. abe | 
wt hat had been a great pine region between ‘Traveler’ 's Repose and Dr 
aves more, in Pocahontas county. The land where, the’ pine had s 
is like: all other pine land, not very fertit e, but admirably sae age 
is small, hardy | breed of | sheep. g 

“Little Levels, in Pocahontas cor inty, isa fereites limestone dapat 
‘an. elevation of about 2250 feet and is surrounded by mountains on whi 
se ‘the land is rich and especially adapted to grass and sheep. — The Jani ie 
* the levels is also very fertile, and admirably adapted. to the | breedi O72 

é vy and feeding of large breeds of sheep. ; mes 
(Se Be ~The: level limestone region near Lewisburg, Merson ue county, w: 
a6 found to bea large area of some of the'best grazing lands in the Stat 

~ \ which is also especially adapted to large breeds of sheep, to the raist 
a ‘of market lambs, and to fattening sheep, for marbeh, 


TRAVELS IN EUROPE, / bata 


hal 24, 1892) As’ we passed through North Wales’ on the uy, Ah 
a fast train. ie London on the Great Western Railroad, the Welsh hills” 3 
4 ~~ on which the Welsh mountain sheep are grazed, were observed int 
fi distance. I was impressed with the tesemblance of this section | 
_ Wales to certain localities in West Virginia, sre 
. As we pass out of Wales and into Shropshire; England, large number 
ne sheep were observed grazing on the best level land, This comm yas 
so far as I could judge from what | could see from my apartiuen 
window, is arich, level country, devoted largely to grazing sheep and “ 
cattle. Although the land seemed to bes fertile as it is possible ‘for - 
land to be, field | after field was observed covered with a thick coating o 
manure. Passing through Shropshire, Stafford and Warwick counties, A 
+ we enter Oxford, the home ofthe Oxford Down sheep. Large numbers 
he 
of what appeared to be this breed of sheep were observed grazing upon 
the extremely fertile and flat grass lands. So far as 1 could < see, Ox- 
ford lke Shropshire i is a level and almost flat country unlike any se 
tion { bave seen in West Virginia, but resembling very much c 
ee sections of northern Qhio. Krom Oxford we passed through: Berks 
me A; aS Bueking ham and Middlesex to London. . oe 
zs Panes t “After spending a day and night at London, I, left-there ou the nig) 
| _ train for Paris by the way of New Hayen and Dieppe. . To my regret | 
aa and disappointment, we passed through the South Down hills, in Sus: 
sex, the home of the South Down sheep, after night.) “7 43 Me: 
a eat eae In passing through France te Germany, I did not see a single sheep 
in fact, it was not until 1 had spent several days in the valley « of th 
, Rhine and was traveling by rail from Strassburg to Dresden, Saxon 
» by way of Frankfort-on-the-Main, that T observed the. first flock 
sheep. That there are plenty of sheep in these countries, I well k 
I judged, therefore, that the sheep must be either kept housed, or were 
a ake the highlands and not in the valleys through which L had been travel 


_~ That mutton was 2 fayorite meat on the continent was evident frome Ss 
e | ; ; ek 


ae | 


Bete oe : 
: 3 RO * i oa 
tie ile a be Fora Yop. at ie ‘potals Where ca ; ae i 
ad be ing. iiautcellaht ncaty ‘of this mutton and the large ify) = 
RE Opo ton of lean amneat on the cutlets (about three times as much as on est 
erage ‘American cutlets) madé me particular ly anxious to See some pea e's 
the steep The first flock of sheep was observed at. the highest alti-’ wi We oa 
on the railroad between Frankfort and Dresden in Gotha, There.) 
we out-one hundred i in the flock, which were in charge of a shep- 
7 erd and his dog, They were ‘small sheep with jet black faces and 
oer legs. In. “genoral appearance eer bling our unimproved aS a 
ep. toed 
ce I spent four few in the Kingdom of ety but. was not. fortunate ne 
enough to be able to visit one of the many noted flocks of sheep there,” 
a had to content myself with a look at some premium Saxony wool i 
ae was shown me by. the’ Director \of the Experiment Station at 
_ Meisse en, x 
fe Dee aciine to Stre csbbarg eit Bavaria, by the wayof: Minn and 
rough the Black Forest in Baden, by way of Constance and eyberg, i. 
_ saw large flocks of sheep on the Bellengs; near sie? head of ne 
~ Danube river. ‘ 
ate ey bile: in, Switzerland, I had an oppor tupity. of examining: one of ‘the a 
2 Alpine sheep which graze with the goats on the almost vertical pasture — = 
lands in this beantiful Alpine country. This individual was asmall, 
A black, muscular sheep with fine wool, and admirably adapted to the. a 
- mountain cpg’ =F Mi 
Fae “September 2 25, Upon my return to England by the way of Berne, 
Sa uaon, Calla and Dover, and entering the county, of Kent, lL saw. more | 
a yeep from the train in five minutes in Kent than I had seen during ai 
Pavels— of nearly 2000 miles in France, Germany and Switzerland, 
he pasture fields in England seem to be literally covered with sage g 
and J can now realize how. there can be over one shezp to every acre of - 
. cleared and grazing land in England, and that. in some counties there is. 
average of five sheep to the acre. (In West Virginia, we only have Pe, 
; "am average of one sheep to every seventeen acres of. cleared land). | i Le 
- , September 26. After I had secured my steamer ticket at London um a 
: rad taken the train for Liverpool, it occurred to me that as my steamer 
pace not sail until the afternoon of the 28th, it would be just as well to. 
stop o off somewhere between London and Liverpool, and see something = 
OE. ‘the country. Passing ‘through Middlesex, Hartford, Bedford, : be : 


LS, 
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ty Northampton’ and Leicester counties, and into Nottingham county, I me 
‘stopped off at the city of Nottingham i in the evening, trusting to chance 
Deetind something of interest in that region. -After engaging a room at. > i, 
ig “the George Hotel, | made inquiry about the points of interest, and ifit © = 
4 would be. possible for me to visit a sheep farm in that county. Teele ea ip 
me referred to the firm of Mills & Gibbs as parties. who could give me ai 
A information regarding the agri¢ ‘ulture and sheep industry of that portion 1 8 ee 
sof. et onan and ithe next moring | called at the office of the firm _ ob- : 


fe at Ruddington Hall, about five miles from the city, gave mea alent tO.) Me 
mareeer at Ruddington, I, therefore, drove out to iis Uae and rae oe 


as aley ; SA ‘i en it 
riving ait: ee ‘idok Ave ‘he sabe: ‘The Bai nee “were oo 
examined, and from the cattle, we visited the sheep. Ri aoa 
The Shropshires are the favorite breed and are bred and te yay 
igh state of perfection. Some individuals were ‘shown me which. bh 
cost ‘sixty guineas” (about $300). These sheep. are kept on the be 
pasture : and feed the farm can produce and receive au great amount of 
tention and ‘care from, a trained. shepherd who is well. up in the business. 
Therefore, ‘every sheep is made to appear to the very best advantag 
fter examining a large flock of ewes which were being bred, we es 
another pasture in which a flock of ‘Dorsets ewes were found. _ These 
ewes | were brought i in Dorsetshire and bred toa Hampshire ram, 's0 t ey 
7 

would commence lambing i in October to produce lambs for the Chri Bh 
mas market, Then they were to be bred’ ‘ugain so as to. produce another set 

hot: lambs in the spring, or early summer. From this field, we semis 
through large fields of mangolds, swedes, turnips, rape and cabbage which ~ 

- were being grown for the. sheep. I was informed by Mr. Gibson | that aga % 
_ the sheep are firsi hurdled on the cabbage then on rape and flat. toppe a 
ok _ turnips, followed by swedes and that ‘the mangolds are cut and fed £0" 


ee pos them i in the winter. Farther on, a flock of great Lincolns were observed — ve 
. » feeding \ on cabbage, 2 certain amount being apportioned to them each 
a ) day, by the use ot” hurdles. eves 


hii Returning to the barn, we examined some mangolds which had been 
oe kept over from last year. They were found to be as sound as the day 
he _ they were pulled From here, we, drove through beautiful fields ine, 
rounding the characteristic English country. gentleman’ s home, eee Ra 
ton Hall, and | returned to Nottingham well pleased with what [ had 
learned of the English methods of ie management and stock breed 
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na ary of Answers ig Circular Letter. 
52 o' i 
pose of gaining aa informatio Precis e's sheép / 
different sections of the § tate, a list of questions were eee 
eas sent out ina circular letter to about 200 addresses select 
ar mailing list. Reports: were received ‘trom 46 counties, an my 
12% correspondents. who had some. experience with sheep. ‘Sixty: as 
had experience with more than one breed, ‘Twenty- eight hat ha Ee bi Lee 
experience witb one breed only, and thirty two had Ben sheep, at had 
no experience with thoroughbreds. Meine? 
se e oaitean pes will show the number of votes | Pay breed re- Rae) 
aie ee for different, purposes, : iy Sy nee sa 
_ There at not a sufficient ent ot reports from Ay one county Or. 


ae answers to the several Ree ‘however the answers as here tabu. 
See lated will serve to. panaeae the pes kerl aes opinions on. the Bue 
. ite DP iebinsaa: “y ‘ ‘ ’ ee . 


5 
\ or 
. é R ta 
\. 5 
' /)e 
; 4 Ag 1 i S 
a2 ; | res oe . 
base ; gy Hh kMedote Aid 
% t \ Rel = i i eee 
¥ , | ea 4 
? le HA Ses ey 44 
y y = cA ’ | Be Ba eee [ jal = Ebel 
. , S a = ea oiler ft | D fail eA) 
ve < SASS lal iSiaterayeare 
vt : Slo tatals| ols (S| Shs 
’ y seca ees Vat |) Bat eras os | Pee 
2 SIPS IZ| Bela tal ale 
i Ae ig ; FENIAN AOnE |B Aaa 
Ves — ee rs PD FS (a We ee 
~The number of votes for the Favorite: rat to_cross i RY ah ee 
14 " with common ewes to produce mutton sheep were... 6f 26 11) 44 2h mi | hell 
~ | 1 ) 4 
“Wo produce Marke wlanis os Pe: nsw a spe ees Se BOA es hes ‘tt 
esis \ \ sh ( 
\ To produce mutton and woo! combined ......0.... 2... /94 2719/11) 5) 1 oy V2 3 
+ Hot fs i 
Number ‘of flocks of soso bred reporte: de >. 2B 37h 7) 19:10) 04 Ree ey ee WR eUeN ey 
ire hd ‘ ft dys 
ie si Breeds Aah seem to be favorites in counties from | 1 / 1 ites 
Aa YY he peports\were received. x Ne Nee is ae dap eal OOP heel Aly 6. 1 2p 
re ’ | 
ae Predominating Sjo6a in east aA ed grades as reported.. [39 1iU2 201.) 1] 2 1 ae Ye A Ae 
be Le Gt ese Se BY SHES, 


"The price of peered rams as reported from different. sections range - 
trom %5 to $75 or an average of about $25. ‘The price tor ‘unrecorded & 
rams as reported range from $2.50 to $35, or an average of about $12, am te 
an Ate Ehie pe diseases, parasites, &e., as reported, were as follows, ) 
i their preval ence being indicated in the ‘order in’ which they are here Fen 
- given: Qatarrh, including what is termed rot, foot rot, grub in the head, 
Mess body scab, paper skin -swelled jaw, ticks, stretches, dis arrhea, head scabs, 
a0 (iiver fluke, lung worms, anemia, murren, _ fits; maggots in wool: pulling 
daa éneglect” and, “starvation.” Mis 
; ~ Ninety-one correspondents aad that sheep were more profitable, 
" than ae other farm aig Three claimed the largest profit fo, Wa 


Beet z 


ce 
were the ‘most profitable, while thirteen ‘ 
S a ; aa , ic temas) 
: Tt was my desire and — intention to. ‘include in this” Gece des crip aes 
tions: and illustrations of the different. breeds of sheep, with eae vi 
; on “methods of | immanagement, feeding, treatment of diseases: and oth ) 
ei portant, suLjects of interest to sheep owners. — I have found, how en 
- tor Ly regret, that owing to serious Saori of insects in our for- 
ests, and: on certain farm crops, together with my absence of about SI ye! 
eks in Hurope, my. time has: been so completely occupied with ante Yee 
raining to the: Department of Entomology that I could not _ a 
> time necessary to complete the bulletin as 1 had intended. In tuat Se 
here has been so: muchs published on these questions of late in govern. ne 
ment reports, and in the many excellent agricultural and stock journals, — 
tne in order to issue a balletin containing much new or original matter — 
f would be of - ‘special. value to those engaged in the industry in this” - 
State, it will be necessary to make further research, investigation and 
eriments Especially ‘is this important in- ascertaining the- best 
ds of sheep for different. sections ; in investigating the causes” note 3 
WAG) ifferent diseases and experimenting vith remedies and preventives , ae 
gin, experimenting in the breeding and feeding of sheep and lambs, By ie 
in’ ‘the growing of roots and forage crops and the investigation | ot. 
many other important subjects pertaining directly to the needs and to " 
Pe omens of the sheep industry. in West Virginia, eg, 
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| WEST VIRGINIA SCOLYTID# and their ENEMIES. 
. 2 “1 a With List of Trees and Shrubs Attacked. 


A's; 
us 


GA aaa 2 AsBy A.D OHORKINe: 7° . ca eat 


_ ae 7s tikes 7 : re : : z ; Pek 
Beane a es. Sa tee INTRODUCTORY. +: Pomerat. 
=i hy, “ty I * j ; hy ; : zs , ys , ) SA ‘ f : ASG % sf t 
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ae =e The immense damage to forest, shade and fruit tree caused es 
A yy Bark and Timber Beetles belonging to the Scolytid family, to- 
- gether with the importance of the timber and fruit interests of West 
_ Virginia has made it seem necessary that we should study the hab- 
. its of the different species found, and the extent, and character of 
the damage caused by them. While only a portion of my time has 
1 been devoted to this study, sufficient evidence has been eine roy 
convince me that the destructive powers of these minute and appar- | 
ently insignificant beetles are far greater than is generally supposed. 
-- Owing to their obscure habits and the great labor and difficulty of 
+ collecting and studying them, comparatively little has been known a 
«of the life histories of even the commonest kinds. Therefore, it is 
~ our desire to call the attention of owners of timber, and others who 
are interested in. the preservation of our forests, to the great import- 
ance of a more extended knowledge of the number of species and — 
the peculiar habits of each. Especially is a more general and tech- 
— nical knowledge necessary that some successful efforts may be made 
Te towards preventing the recurrence of widespread devastation of tim- 
per like that which has occurred in different sections of the country 
within the last fifteen years. « ry! 


* 
ae 


ae - ~ Since 1878, vast areas of timber in the spruce forests of Maine, 
_ New Hampshire, New York, New Brunswick and Canada, have a 
died and become almost a total loss.* In West Virginia-since 1880, Gh 
the Black Spruce on more than one hundred thousand acres of land = 
has died, causing the loss of at least one million dollars. Since oe 
1888, an unprecedented death of trees has occurred among the dif- ig 
te" ao oe 
— *Packard. Fifth Reportof the U. S. Entomological Commission. Chapter XVI. Page 811. st - 
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of. certain European species, and from information obtained from 
-Oberforester W. Kichhoff and other high authorities on the: subject 


certain spe ecies of bark beetles. x 


sect; namely: Bark- beetles, Timber-beetles and Twig- beetles. 


: stunips, logs and tops of broken See et the purpose of making a 


ditions for their propagation. They pass the winter in ‘teen | 


ef sy 
- ferent kinds of Pine over an area of ten. ree siaa square ioileet in- 
West Virginia, Virginia and Maryland. Our magnificent Black 
Spruce forests, covering an area of over five hundred thousand — ‘ 
acres, is again threatened, and if not checked will prove destructive 2 
EO large areas of timber. 


From my own observation during extended investigations — 


in the West Virginia forests and frony what T have seen of the habits - oy 


in Germany, I am confident much, if not all, of the destruction of — 
timber mentioned above has been due primarily to the attack of 


i 
_ Number of Spectes in the Family Nea oe 


aRebord is to Henshaw’s lists and soles ets of 1889, this 
_ family includes: 169 described species. Numerous new species have 
since been discovered, until at present there are probably over 200 
described and undescribed species in the different collections., The. 
species taken by me in West Virginia since 1890 number 53 named — 
anid 27 unnamed and new species. These 1 have divided into three — 
popular groups according to certain pectiliar habits of the adult in- 


Habits of Bark Beetles. . ee 


fo Asa rule, the adults of this group of Scolvtids prefer to enter a 
the green or partly dead bark on unhealthy, injured or dying trees,” 
mines or galleries through the inner bark, in which to deposit their 
eggs, The minute w hite erub hatching from these eggs at once 
commence to feéd upon the bark and usually proceed at right 
angles from the primary gallery and extend their mines through - 
the bark until they have become full grown, when they form Sie 4 
cases either in the outer sap-wood, inner or outer bark, according to 
the habits of the species. In due time the pup change to adults a 4 
like the parent form, and each individual makes for itself an exit — 
eee the outer bark, thus the bark of a tree infested by bark” 
beetles will be round pierced with innumerable round holes after 
the young beetles have fully developed and emerged. 
The number of broods of bark-beetles vy: ary from one to- 
three according to the species and the fwyvorable or unfavorable con _ 


stages. Some in the larval and pupal forms in the outer sap-wood — 
or in the bark; others, as adults, concealed in the outer. bark Of 
hving or dead trees. Tn this group, thirty-nine species have peanieeg ‘, 
found belonging to yy genera Pityophthhrus,. ay areas Vomicus 
Noolytus, Chramesus, Polygraphus,  Phloeotr (UWS, Hylesinus, ga . 
sinus, Dendioctonus and Cry pturgus. ; 
While the majority of bark-beetles observed seem to prefer eo 
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aa without eat etlanly inconvenience 
- turpentine.» 


aete and Sie mines Panam the i inner pane * lave the effect of 


Se are vieactea to it td aa a "hark to eae sues winding | 


galleries and the death of the tree is the certain result. »In fact, 


many trees might resist the first attack sufficiently to recover an 
other trees having their health impaired from other. causes might 
> regain their original vigor, were'it not for the bark-beetles which 
are ever ready to infest ‘such trees and counper act all chances of re- 
covery. ‘ ‘ 


4 Habits of T. er eek , oe 


< s 


' Pinder hebiles like the bark-beetles prefer, as a rule, to attack hy 


trees impaired in health, or those which have been recently felled, 
yet there are species in this group which seem to prefer to atta. 
living trees. So faras I have observed, they all bave a decided — 
_ preference for green or partly green wood in which to extend their 
“»in-hole” tunnels. These tunnels or galleries are’ made by the 


parent beetles for the purpose of forming proper receptacles for / 
» their eggs and favorable conditions for the future SA ea of ie 


’ their young. 
One class of this group consists of species belonging to hie 


genus. Monarthrum, Gnathotrichus and Nyloterus, acc ording to my | 


observ ation, deposit ther eggs in small excavations at more or. less 
regular inter vals along the sides of the galleries. These cavities ‘are | 


just large enough to, ‘accommodate a single egg, and the grubs or: Ty 


larvee hatching | ‘from them proceed to enlarge and.extend’ the cav- 


ity at right angles to the primary gallery... These side cavitiesor 


~ chambers are only enlarged sufficiently to accommodate the full- 
grown larvee, pupze and young beetles. When the young. beetles 
have sufficiently matured, they come out of the side chambers into 
the main gallery, and the entire brood emerge from the pistes) en- 
trace made by the parent beetle. 

Another class of this group consisting of species b soneine to 
the genus Xy/eborus, bore into the wood in the same manner as” 


those just mentioned, but instead of depositing their eggs In cavi- 


ties in the side of the galleries, they place them in groups within its 
walls. The young larveas a rule do not enlarge and extend the 
gallaries, but appear to feed upon a substance coming from the 
wood. Frequently eggs, larvee of all stages, pupx, young and fully 
matured beetles will be found together in one gallery. It also ap- 
pears that the beetles do not necessarily emerge from the wood . 
when matured, but may extend secondary and branching galleries 
‘in which they deposit eggs for another brood. One pec wliarity ob- 
served with certain s species of this class;is the extreme small size of 


r 
iy 


When they attack the bark of a Nota ted Wiel ee a a 


vant 
e 


eee 


"the males which are seldom, if ever, found outside of the galleries: eee 
in which they have developed. - AR os a beds Smet 
- There is another class consisting of species Haas is a genus 
_ Platypus which seems to partake of the habits of both of the classes: 2 
mentioned aboye, for I have observed .alb stages from eggs to fully | 
matured forms in the same mine, and I have also found the full ye 
grown larvie in side chambers evidently excavated by them. a 
The character of damage caused by all of the species of the e. 

~ timber beetles is principally that resulting from their boring through — 
the green, wood of saw-logs and, standing trees. The. round, ‘blacks 
holes so common in lurnber and timber termed “piné “holes” or 
“worm holes,” while not all caused by Scolytids, they are to blame 
- for certain kinds which render timber and lumber tnmerchantable — 
The discoloration of wood termed “‘bluing” is also largely the result 
Fs tS ‘of the’ galleries formed by the beetles in the green wood, The ~ i: 
=) vacated “galleries allowing air, water, and fungus germs to penetrate 
the wood of trees, logs, manufactured timber and lumber, not only | 
cause the blue or colored condition, but a rapid decay of the wood. 


; me _Tyenty- ae e species Dene ae to this group ce been observed. & 
x % eRe ; } at 
So ier ss | Habits of Twig-Bee bee Ro f : 
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__. The beetles helt ging to this group attack the terminal twigs 
yo and shall branches of living, dying and dead trees, in which pe os 
form galleries for the purpose of depositing eggs, and the larve feed — 
upon the bark and wood. Species having this habit so far as Ihave 
~ - observed belong to the genera Hypothenema us and Pityophthorus. Fif- 
“*-'. teen species belonging to this prone have been observed. 
ir The Cie Root-Beetle 
\ 
rere Is a species belonging to the Scoly tid family which may 
+= properly be called a root heetle to distinguish it from those having — 
Sy different habits.. I have not yet met with, this species in our. 4 
State, but from the fact that it isa common clover pest in adjoining 
States, it will doubtless -be found Within our borders. 
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ig f t t : aR certs oe oh : 
my : Special Irocstigations £% 


The destructive work of three species of Scoly inde Hore 
~~ the Destructive Pine Bark Beetle (Dendz ‘actonus frontalisy, the Syne 
 Bark-beetle (Polygraphus rufipennis), and Kuropean Fruit Bark-beetle 
_ (Scolytus sen tee has demanded special investigation: requiring | 
long and difficult journies through theextensive forests, wild BS 
tain regions, and other sections of the State. IT have availed — Ni 
self of the opportunity thus offered to not only study. the abe one : Ng 
these destructive species, but to also colleet and study other mem- — : 
bers of the family to which they belong. Many interesting facts” 4 
relationg to the family and their natural enemies have been discov- 
ered and some e important experiments are now under way to ascer- 


ANS 


tain ‘the efficiency of certain methods ‘a combatting the most per-- % be: 
_nicious kinds ; ; one of which’ ds ie importation of enemies of ase a 


cfd ive é American § species. 

‘ of ~~ These investigations and experiments are not ak et an 
a completed to justify “the > publication of a detailed report of the wor ke 
and results. Therefore this catalogue of species observed, and sum- 
‘ mary of notes relating to their life. history is sent.out in advance of 

if: 


ities 


ba cal 


popular bulletins on ‘forest and shade tree insects, which will con- 
_ tain full accounts and illustrations of the principal injurious and | 
‘ beneficial species and detailed reports of the investigations. Itis: — 
a also intended to serve in part as a catalogue of an exhibit collection. 
3%; ary Seolytids and some of their enemies to be shown in the station — 
BND? exhibit by the Association of American Agricultural Colleges and. ~ 
Experiment Station at the World's Columbian Exposition at 


3 pian 


») -¢ Chicago. Spey 
ae ¢ ‘The Exhibit Collection . Pah mer cr 
~--—,_. Aside from showing the results of some special work in ‘En- ae 


a stomology by the West Virginia Agricultural Experiment Station, | 
the exhibit referred to is intended to illustrate as far as possible t the 

a character of the damage caused by Bark and Timber Beetles, and the _ 
te - individual species to blame for certain kinds of “pin-holes” in wood, 
certain kinds of mines or galleries in the bark and other peculiar 

oS damage to timber and lumber, such as “bluing” and premature de-_ 

cay, due to their | poring in the green wood, and also to show some of 
the native and imported enciies which are being studied with a 
a view of utilizing them in the destruction of the inj urious Scolytids. 
Bean: All of the species mentioned in this Batnloeue could not be 
shown in this exhibit on account of insufficient material for both. it 
and the exhibit collection of forest and shade tree insects, to be 
* shown with the forestry exhibit in the West Virginia building. It 
- _willalso be understood that uniques and type specimens are too 


f valuable to place in an exhibit collection. | 
peat ho ' The List of Insects. athe ee 


A All of the species mentioned in this catalogue have either 
been collected or bred by me since March, 1890, and the condensed oh ee 
a reference to habits, collecting and breeding dates, localities, etc., are 

taken from my notes and records of observation. Be 


é . The arrangement of the species of Coleoptera are aceseaine. to eee 
_ Henshaw’s list and supplements of 1889, without regard to changes i 

’ which have been made since his list was issued. The Hymenoptera Ae 
are arranged in families as near as could be according to Cresson’s in Gas 


he ’ synopsis of 1887. 
Where the species of Coleoptera and Hymenoptera are simply 
fe named génerically, they are believed to be new species. If, upon 
- further study, this is found to be a fact, they will be described and Mie 
- their names published in asubsequent list. 


2 phat Where a species of predacious or parasitic insects is mentioned ed 
2 _as being found with a species of Scolytid, it means that they were 
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> found i in the mines or galleries of the Seoly tid, but no antler evi- | 
dence was had_ that, they actually attack them. Where the word | 
attack is used, I have evidence that they are actually enemies of 
vi the species mentioned j in connection with them. pees 


i ar ne List of Trees and Shrubs. ot eet 


The technical names of the trees and shrubs fain which iba a 
have taken Scolytids has been made out and arranged by my assist-, 


see ant, Mr. W. E. Rumsey, from their common names as mentioned | a 
+; - in my notes: Mr. Rumsey has also rendered efficient assistance in oi 
arr at 
Miihas ty OR: preparation of specimens of the exhibit. OS laa peel ee * 
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ADR es For the first determination of the largest number of the ; 
species of Scolytids mentioned, I am under special obligations to 


ah tS) 


ae Oberforester W. Eichhoff, of Strassburg, Germany, who is probably — 5 
a the best authority in tic world on the systematic study of this . 
Rode family... ioe 
HG Saas For the determination of Hen optere. I am under vblion tam 
. “ya blons--to Dr. C.. V. Riley, Messrs. L. O. Howard and William H. 4 
tee pees, of the Division of. Entomology at Washington. - a on a 
ead For the first determination of Coleopterous enemies, I am ‘ins, a 
i Wen eed to Dr. Go H. Horn,: of Philadelphia, and to Dr. CV. Riley, \ 
eae of Washington. r y NM 
Br ae SHOT “the naming and description of new species of Braconide, 
AS » Tam under. special obligations to Mr. William H. Ashmead, of — 

at Washington. py ’ 
oe I “desire i in this connection to mention the special kindness 
eae “or the following named persons during my recent visit to Germany 
» >. for the purpose ot collecting and studying the enemies nf European )” 


Scolytidie : Mr. W. Eichhoff, of Strassburg, in giving valuable infor-- 
-\ “mation and assistance by letters of intr oduction and otherwise dur- * 
‘ing my investigations in the Alsacian and Lorraine forests. Ober- a 
“forester Strohmeyer and his son, Mr. H. Strohmeyer, of Hagenau, 
Elsace, and Oberforester Pilz, of Albansweeler Lorraine, in accom- : 
panying me and giving special privileges in the forests of which | e 
they have charge. 

During my stay in the Kingdom of rues Mr. Camillo’ F. 
“Schaufuss, Director of the Museum at Meissen, was specially Wade 
in giving officient wid in our search for the European Bark Beetle 1a 
Destroy er,* in the King’s forest near Moritzburg. : 

Through the kindness of the’ Curators of the Kensington 
Museum at London, the Museum d’Histoire Naturelle, at Paris, ‘and! 
the Museum at Berne, I was permitted to examine the study collec- — 

tions of Scolytids. I ‘also availed myself of the opportunity of look- 
ing over Mr. Kichhoff’s elegant collection of Scolytids of the World, 
in which many type specimens of American species were found. hs a 


*Dhis popular name was given to Clerus formicarius by Mr. Schaufuss and myself w hile we, 
were taking refreshments at a cafe in the Grasse Garten in. Dresden, Septemter 2. It was SO. 
named on account of the recognized pre daceous habits of both the adults and ‘larvae. _- 
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BST VIRGINIA SCOLYTIDA 


Ab i 1 
i " ey aad A 
Coltected and Bred March, 1890, to March, 193. a 
Bu =} po: eee 4 Rae ape ; a ne 


‘Order COLEOPTERA; Family SCOLYTIDA. eh 
ace aa genie Sat ee oan 
typus quadridentatus, Oliv. ; Sani te 1 eae 
“ ee 2a Ge Do VPIMBER (BEETLE O53, 0 
i es & RE eR teal Enters. green Sap- wood near base of. ; 
ee, Oe eat h ‘dying trees. Causes “pin- -holes,” 
pet rs =p tat hastens decay. Infests Black Sat 
Tea “ea ae Fog Wesabe, Wit AP dah fae 
yas . . Enemies 128?> 12025 at ah pane 
ealig Suly 29°30. appa I By ae 
hte tne de Wood counties. § Aaa Anan een etine vere (S 30 


TIMBER BEETLE) 


Hak ' 
sis ; Pe : iD) rior green sap and heart weedy: 
eee ery, sb x Causes “pin- boles” in wood, hastens” 
bane ie ; decay. Infests Black Oak. , Sugar Ma- 
Sher" sags easter ple, Chestnut, Basswood, hiatal 
vhs Cory tan Red Elm, Beech, Wald RSE Tia 
eG ky te 139. 


_ Adults June 12; July 17, 29,29: August 4,10; Bees aa 
ite od Ds January Os Diaee July 21, DM (eves July aby a ie 
Beiticy) 90K January 31. Eggs July 22; “August 10. Was 
is uae ae aot Wetzel, Monongalia and W« ood. Nr 


iar he 

a ik 7 “PIMBER BEBTLEL Dn yea 

te ui ‘ ‘i : ef Mia as: v Rh 

rent. | Mar a E nters wood of: green trees, CAUSES) (oN 

Avy. ae Ber oe st the death of small ‘Exees In feste inka 

“ Most niew kedeeamtase yg’ ~ brew Seana aa ay, 

: < a } J ¥en tall Ue 

ere Oct. oy a pe 8 ea 

' a \ he re | © 

_ Monongalia county. 4 Ber eae 0% 

rumbers in heavy type indicate that the. specimen is show nin Exhibit co.lection. — Ca ol Ht 
1 6 r MS) Da 

ge 123. ; SSS te 5 Eto Sh Re 

o numbers in this list " ( ) ag Yan 

’ ' es } 

rt ah ! 

me 4 yay ie 

, eM 

- a; 1, 


ie bse ~~ ing,” and hastens decay. 
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aSee page 124. ‘ ¥ 
+See page 124. ty) eh ce 


‘Monarthum ogee Fitch. 


_Gnathotrichus retusus, Lec. | ewer Aan 


Ree 2 “TBER ‘BEETLE, 
erie esas e ee ereen sap and heart. wo 
Fake he: Me dying and. dead, trees, | eee 

ae 3 stumps. Causes.“pin holes," 


7 


BN nag ‘- * Pine, White Oak, Black eae i 8 
Me wood, Beech, Hemlock. i 7 ae eg 
; Enemies 142? 2 Ss Zot 
Adult Feb. 20: Mar. 2; April 14, 15, Ad, 18; May 18; July | 
BANG 07 22 Ope Be 
Wedd, Wetzel, Tyler, Monongalia counties. 


ct 
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‘MBER BEBTLE. mM ope : 
en, @ i _ Enters green sap and heart weod ¢ ae ; 
: “~» logs, stumps and dying trees. Causes 


numerous small pin holes. Colors — 2 

Sanaa ~~ wood dark. Hastens decay. Infest 

f . “Pine, White Oak, Black Oak, Re 

es — Oak; Jack Oak, Elm, Beech, Maple 

Chestnut, Basswood, “Honey: Locust, 

Yellow. Poplar ~ (Tulip), Buckeye) 

f pee Cher TY Red. Ladar, Hee 

ts hockege 9 : 
5 Boers 128. ifr to a 
Was Feb. 20; Mar.2; April 14'\to 19; ae 4,.8,.80; ae ‘¥Guae 

5 DO Pd, 24, 25, 29, 30; Aug. 4, 12. 22: Sep. 3! Dea. 6; Jan D. 

ai Pup July 20. Lar vie July 2h. Legs July 21. vas 

Wetzel, Wayne, Wood, aneaey Mopongalia and Kana 

_ © counties, . 


\ 


d hy TIMBER BEETLE. _ 
Enters sap-wood. Causes ‘pin- hel a 
and bluing. Infests White Pine, 

: Saw ia tt also other Pines. 
Adult from Virginia near W. Va. line, October 21. 
Adult dead in White Pine wood, August 29. 


Monongalia county and Vi irginia. N : : 
: ae rie 
Gnathotrichus materiarius, Fitch. - 
eT Prigaen BEETLE. 


Enters green sap wood. at base 0 
stumps ‘and dying eee 
. “pin-holes,” “bluing, 
cay.’ Infests Pine. 
Enemy 1312 
Adults May 18; July 18) 14; October 15; May 3; November “ha, 
Wood, Hampshire, Marion, Monongalia counties. ice 4 


APART ay DM EE OR grea ELLE 
minutissimus, Zimm. POA GA ee) ae 
St A, he BARK ‘BEEVLE.* as 
- Enters: green and dead bark on ree a 


aa PG jured and dead branches and tops of 
2 cin) Va aR RN. _. trees. Causes slight, if any, damage. Loe 
ass 5 Tnfests Black Oak, White Oak, Jack 
Sab Riera * aeey Oak, Chestnut Oak, Dogw pee yi eee 
pai = Ort “Enemy 114. at Ag 
ices “sa Wie 13; July 29; December 24; ae 27. pope : ve 
i: at Xe July 29. Larva: July 295" Dap iiany 12. es uly 20. 
ite rood and Pianos Counties. dE Va PARAS Sora eae 
D Fieyonsibsoras fale a. : Sine Seat Ny a 
tore ash BARK BEBLLE, : ae 
oe eee Gia: Buterd preety bark of tops. erie sings 
ee oe : hd SRS oa a branches injured or broken by storm, — 
hat toe -.-Fastens death of top and branches 
3 pent attacked. . Infests White and Sanit 
ey i ' Pines. ‘ ¥ 
: Adults et 30. aS OR TE a 
oe ee pws, county. 2% ye 4 i i es ! 
ay Pityophthorus pullus, Zimm. ee Naim, 
Bien te BARK BEBTLE. iseiiey 
g kage ae hee under partly green bark on 
eis it 4 ee _ dying trees, branches and tops. 
eo! a . ~~. Hastens' death of trees? Infests 
ca Rt Saas ip 2 PAN OR # ; a eee 
- Enemies 149, 151. sot ai My 


1 


Z ats “April 30; May 3. 4.6, 9, 20, 30; ‘September By shen ei 
Y Pupe May 30 Larve: May 30. wad 
ee are, Hardy, Wood and Monongalia counties. os Cpls’ i 


L Pityophthorus, sp. b. pein 

2 “BARK BEETLE. , 
Habits unknown. Collected ON aera 
bark of dead Maple. 


’ ; elie 
facie pis: 
; Bee dons plagiatus, Lec. | Ay ea ee igi 
i i Tomicus plagiatus, Lec. (A.D. | a Pe (mek eRe i) 
ean GP | BARK BEETLE, ied 
Aes Ta pS / Mines under green bark on tops and Ain 
Las he Fe branches of injured and dying tr OT SM RN ea 
Paroen: broken branches, etc. Hastens death 
te ; ff tans ‘ of injured trees. Infests Pines. pb 


Bees: tbe Yo os Wnemies, 101- 
zs Micke: as 3.6, 18; October 10, 14, | 
Vood, Hampshire and See se counties. 4 a 


1B. Binyoendoras, sparsus, Lee: WO Ce ey ae 
Tomicus Sparsus, Lec. CAL'D: i.) aire ast ae 
ee . hi BARK BEETLE. 
Nie SAE ee Mines j in green bark on bobs ; 

pene n “i, ee pon. gored, and dying® trees, broken 
‘branches, etc. Hastens death 
trees. Infests White Pine, also oth 
i ' Pinéshili 2 Say 
_. Adults, “April. 30; May 9; September 12. Pape September | a ds 4 

‘Eggs April 30. Adults eer geel aa \y mya 

_ Wood county. 


i eo 


"18h, _ Pityophthorus cariniceps? eos . Pea 
WIG BEETLE? |), 

. Mining under bark and in wood of, 
terminal twigs of young — dying” 

ye ie spruce. Damage unknown. * Intests 
Ua RES peace, Kru aiay. Black Pies 
“Adiits, “A wousti29: oti eG ( 
Randolph county. an 
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14 Pityophthorus confinis. Lec. Mali de chie S tyr 
: BARK BEETLE, 

Mining in outer and inner bane on! 

; ae dead trees, and under green bark © 

We tie on injured trees Probably hastens” : 

' death of trees. _ Infests Pines. 

Enemy, 156. tes 

Adults April 80; May 4, 6, 20; June 21, 24; July 13. “Larvee, 

Pupe and adults October 14, Oe 

Wood, Hampshire‘and Monongalia counties. 


15. Pityophthorus consimilus, Lec. : 

i raed | BARK BEETLE, Tees 
= ea Mines under green bark on dying 
at ie, trees and injured shrubs or vines. | 
Hastens death of shrubs.  Infests— 
Hiasecha Ps Sumach, all of the ue of he 
mee a genus Rhus. 
mM ts) Enemy 155. , ei 
SG Adults June 27; July 22; August 4; November'8; October 15. 
| ~ =< Pupa June 27; October 15. “Laryee June 27; Ostobgs Wy, 
: December 7. ae 

: Wood, Kanawha, Tyler, Marion and Monongalia counties. FAS 


¢ ! J Gs 


Suet, Ha i eae Li age BEETLE? 


~. .. 'Mines under bark and in $e of. 


ea.” “terminal twigs on young’ trees. 
vy Rus} Damage. unknown. Rusia Black 
a Sprape..S' ’ Aa 
haus August 29... * ore sig ie aa i 
oe Randolph connty. ; te Wh Re a a 
. Pityophthorus Sp. c. Se antiaaey se ee es ay, 
NES : OD ARK BEBTRE?. ° Pe a 
pier ms : ‘i > Y In. bark’ of dying trees. Damage par Osi 
bere eet 4 ss unknown. Infests— Black yale ee 
- Det: Enemy 94. Rae ‘ 
‘i {waits June 23: August 29. get eT Se Se a Maahake 
; __ Randolph and Pendleton Goun ties: 2. VAR COR a Rie 


‘ ‘ , + re ert 


5 ‘ | BARK BEETLE. aren Sh 
ae ; we Minis under bark on injured “i 
1S eee: pene. ; branches and twigs. Damage une tg 
a known. Infests Pine. un CEN 

arenes Piste 29; July 30. Larvee July 30." Nyse 


good: coun Yu 


Pityophthorus puberulus, Lec. 

< BARK BEETLE, 

Se, hit, | Mining under bark on dead trees, 

bap gst 5s Damage unknown. Infests Bi ey 
; Enemy 151. jn Pees 

ACh lis July 20. Fe Rae se 

Marshall county. . ee aia 


20, Pityophthorus sp. d. 


| TWIG BEETLE. 

tS 5 : Eat! ee Mining in bark and wood of dying» 
nae sf if twigs on green :trees. Seems. to 
ot _ cause the death of the twigs. In- 

a fests Pinesy «" 

Enemies 83? 151. | ; 

Adults May 8; June 29; July 13, 30. Bred—Kggs May 3. 


Larve, Pupe and Feri: July 13. Larve July 13, 30.01% ce 
eee and Wood counties. — * pew lh Ra 
| Pityophthorus sp. e. ie 

TWIG BEETLE. Pa. 
ge. oA te Mining in bark and wood of dying ‘ne 
a Sas Ay twigs on healthy trees. Probably is 

. ’ kills twigs. Infests Pine. ty aie 


aie Pupie and ‘Larvee June 29. | | 
Good county. Pia Ree Ee 


od g 
Bich.2 


ich.* 


i i 4 eta y. he ob Dg? 2 es 
een i 4 usr a ie a4 — Mining shite meee f termina 
; x ji oa Ong simg: trees. bs ats tie 
eee enl want Bios Oct. 28. ge Fy PRN te BRAN hag SRO a 
ee ~ Randolph county. Pi x Lag rlicd, “Meacd eteae so g t dihte ” 
% 28. ie epb horas Bp. fo, ER eae eg fe oohe 
cage pie a) ~ gwie BEETLE, : 
eo eh ; Fas “Infests Bite Gees ft eh oe ae 
< ‘Adults: June 29. ae Baek 5 tpt ae nae 
ee: a SNe Ae Wood county. PME. Th Gone eae Oe eee” te 
ec 2k Pityophthorus sp. g. i, Bacal aiat A aes oe 
. v0 . roe BARK BEETLE, 
icy “Miting under green bance on 
Moana Saidge te She en _ tops and branches. May | 
Rea Nis ek Sead Pease oi eatin death of ‘injured | rees. 
; 3 bys Hane, also other Pines 
= Adults April 30. So EE RR a trate 
a a Wood OU EY Hie atte 7 By ces Ep tak saath st ay 
a af ap Pityophthorus sp. h. Ein EAE a i 
en oe ss _ BARK BEETLE ; 
Rhos ion Water a, ‘Moning. under bark on dead eae 
fe ee a ba Pees pea : ee 
Adults Dec. 4. : SHS aT 
- Monongalia county. BENG Aa ME 


- Hypothenemus eruditus, Westie 
: . ‘TWIG me 
Mines in pith and wood of ad 


Lcd \ twigs and vines. | Tnfests Hon 
V ' as 
ewckle Nae hy Sah 
Aealts tee Waa 18. eo VAN aaa te 
Wood county. Ont ness j D8 Gots 


Hypothenemus sp. a. 
. ( TWIG BEETLE, 
Mine under bark on small dea 

ce we 


* “pbramches. Int fests ides eres 
Adults Dec. 4; Oct. 23. is 


i Monongalia county. Tard SN : mM by ah 
28. Pape agaius Sp. a Sa, brite 
‘ wie BEETLE. BS iy 
Ps ta Mining i in outer end of twigs on 
Den Seent isi trees. Infests White. Nes 
mie) an We Walnuts cs. 4 
Ber . . ‘Enemy 116. 
ie Ad alis, Marg: April 24. Bred ope 25 
pps >’ 3 Monongalia county. 
ee *So determined by Mr, Wiebhoff, fe be SENS 
: cane \ 
‘iy “a 4 cy | 


Po. gwig’ Baprie, —«) a 
Mining in buds and ends of | twigs alts iy 
Tae oer ‘gut branches. ; Be Gate re 
A Aalesticounsbar 2 ae cae RA ego 

N Lonongalia county. Fak aot aia ete iti rach. 


cael " Hypothenems « erectus, Leow. > poets oe pape nic 0: 


SAM ae MWIG. BBRTEIS, ou), tran 
. ae A Lae aa ie Gy Niet ee Morac in pith and wood of Aine ‘ 
alg ihe tre ~ Infests epunpeish Favre ze 
ee “AG Bred April 19.’ , Pup March. He ee aa Rete Whee 
- Wood county. : 7 VB af ae as Ves : 
1. Hypothenemus sy 8p a Tole ey 
romnrete ewe’ “BEBTLE. Be Nos “ie 
5 oes egaten aden Sar git de goa ee Minit in bark. and, es of dying - 
¥ te Bee eit phair. pe ay EW ee healthy trees. Tniests 
Spy ay ; y Pine. (P. inops.) — Pao ee eebieae tae 
SAGs Juve 29, APE RII We Sarees an 


Wood county, 


€ xp): 
4 32. Hypothenemus dissimilis, er 
’ afte La er TWIG BEETLE, 


Ee “Mining: in pith and wood BP dead 


ae Li tiata ; twigs. Tafests' Hickory. x tnt eve - 
Padtilis Octobe: LD ise ee Ret ee Na Cae 
a! enon county. : i a i y eh 


, 


Bere 9 : TWIG BEETLE.) SN 
ae Sa Spates a «Mining in pith and wood of: twigs le 


Be eae : killed by twig girdler Onciderus — < 
OA ‘les oe cingulata. Tnfests, Hickory, Mea og We dai hb 
ve Kdtits Oct. 15. - Po ; eit RRR RE ge 


ax eoenrien county. hy 


; TWIG BEETLE, & aay 

Aaya oe Bred from galls on oak twigs. Mahon 

ree SA dultc Oct. 10. g ie 5 a 
Bees Ae - Jefferson county.” : ee ears 

; aut “a, 2 4 
_ $5. Hypothenemus BS. Pa ey thet i pee 

ne Boe : TWIG BEWTLE, be ee 
: * rk, Mining in twigs killed by oak — Me 
Pe pas , — pruner (Llaphidion parallelum?) in- mis? 
tests White Oak. ‘ ae 
“gauleD Dee. 4. ution Lea : a 
ees eouty.. gE Se Mi ae a 


2.8 a i Sh a iy a +e 
86. _ Xyloterns retusus, Tee. eRe, 1 
Pee Sahg GaN peeckines “TIMBER ‘BEBTLE, ct 
OF On a <e on green sap-wood of 
Figs Mg Ry Le) os trees Causes laree. pine wholes.’ 
SEAT AU I AR arte REDON eH eee ARDS 8 decay. Hates: Large: tooth d As 
sayin ts Na OEE Ape tee? Ree ory A STONING k mf CLO. 
se ih # Ped utts ‘Awe. 1O5 ( i me) aE ie y Moe te x Ox UF ie i Be 4 
ee Monongalia county. Tt NAEP ON Ms : ERE ak any a 
ee 87. _-Xyloterus bivittatus, Kirby, eee rks Age aia toi ; 


eat 
Sap taht TIMBER BEETLE. He nie ae a 


Est W ’ Enters green. sap wood | of Che si 
Bi DN bl at ahaa) She BG anid ey ne Abele te os e) 
poy soa SY" great damage to saw logs ,..Produce es 
a) pin holes. Causes_ “bluing” cand 
‘ _ hastens decay. Infests Black ‘Spra 3 

and Hemlock. ik: 

' Enemies 138, 139 ?, 154? “eile Sa bi 
Adults May 8,9; slaneuh July 7, 8, 9, 11! August 30); Septem- sf 
pee na t; Pups June 1; 5 July - oo ae June 5 ee oe ni 


gs May 8, 93 f \ = 1% 
hice Feuer: Grant and Randolph counties ih a BP 
88. | Xyloterus scabricollis, Lee. Ce ey eae ma 
? ay) : | TIMBER BEETLE, | 
ERO a ee ee Enters green sap wood of dying 
ag We ow ; pine trees. Causes “pin holes,” “blu-  ~ 
: ee Ria aa é MN ing’ and hastens decay. Tnfest si 
ee Se j Pines. ‘ é , a, Nae te, 
Aout May 8, 4. : Bt NR a py = 8) Ver qponce my 
- Hardy and Pendleton counties. . fide ries en 
89. Xyloterus politus, Bays Pugin het ae AS eee ue 
Dries eer us wnicolor, Rich.) ig Wines 
y2 TIMBER BEETLE, wal ey 


ices anes Enters green. wood of logs, stumps 

Pie ag ; dying trees and wounded places. on 
iat ' \ - green’ trees. Causes black “pin 
My? holes” in wood. .Very injurious t 

Fen outer portion of wood, Hastens. 
fs apts cay. Colors the wood. Infests 
. Beech, Black Oak, White Oak, Reda 


Se ape Oak, Hemlock, Sugar Maple, Reds ie 
ie Reapers ay Esa Maple, Chestnut, Magnolia, Filia) 
RAR oie. Hickory, Ash,, White Birch, Blac 
yi ; Spruce: 

) 1 | Enemies 128, 1402... hoa 
Adults March 29, 30; April 12, 17; 29, 30; May eh On. 


iratiy a July 10, 16, 24, 26, 29, 30; “August 10. . Dggs July 
Adults emerging July 24. 
Wood, Grant, Tucker, Hancock , Tyler, mays and Monong 
counties. ewe Neorc 


P , é \ y ‘ hs 


, TIMBER BEBILE Kalan tah 
ier we Feat Sh heh NC: os Bintans sfoeh Sap. and heart wood of - “ 
Bs Pay logs, stumps, ‘injured and_ living 

trees. Causes black “pin holes,” "ai/ 


Lay 


J £ . . 
Se foe 7, serious damage to lumber. Infest iat 
BN ty ace BAK Hemlock, Beech, Birch and | Red arene 
: arg eek: ; - Oak. Yay? Soe th 
- Adults May 8, 9. \ Larvee June 1. ‘Bgus May 8,9. . es eer 


arent county. : Gis oh VE 


‘ct 13 H Fue 
re | Xyleborus SP. S. : ree eo aati 
" TIMBER BEETLE Pere wie 

/ eG e? “ioe ENS Enters wood of | “stumps. ViOdusede 


black “pin holes.” Infests Cedar 6 S - 


Pe GS By, 


iN fee ; 
1 PIM BER BREMNER, Jl abr 


es re : : Pete Pistons: green wood of logs. Causes | 
oe otk Ber ~ large black “pin holes.” Probably 
SNe ara Moe: causes considerable damage to oak — 


_ timber-and.lumpber. » Infests Black > 
ox: Oak, Beech and Hemlock. ae: 

“Adult March 33 Paty 6, 8. Pupe and larvee July 6,8. os 
_ Preston, Grant ‘and Monongalia counties. BAG, fede 


ba Xyleborus celsus, Bich. Lege ale eg 0 ee 


“TIMBER BEETLE. 
- Enters wood of logs and dying trees. 
_Infests Hickory. | 


“ " ‘ 


Be xi Eran tee Hnemy 160? © rere aes ee. 
ea cits April 80; May 20. : , : Pd: 
~ Wood nas wie ait ae | pik ies 


is 
P Xyleborus fuseatus, I Eich. 
os TIMBER BHETLE, oon kes 


; 0 A i Enters green wood near base of ~ | 
Brea ys 1 . stumps and dying trees. Cause® 
Pee Neg area Ne ge “pin holes.” Hastens death of tree. 
nk a ee ae _ Infests Black Oak and Hickory. - . 
it oa a oad 163? TE 


Deu “Adult July 10, 24, 29,30. 
fayne, Grant, Wood and Monongali L counties. 
hve = 


ie Xyleb 


Geode . ema cs eeee hs | 
f DIL Nag DS eR oe ih Wye dying. trees. oand.i7s 
ORIN VANE ci Ol ie y ua numerous black Ma 
oy SUNT RA Nines LOPS Arno ened decay. “Infests — a 
ie ue wala i Rake Dee Mie . Chestnut. Oak, ae Oak, ae a 
Spe hie tas cas __ Enemy 1652 SY 
ne Adults July 7 30: iat 7, ts Bae ROIS CR, 
so aune, Wood and Monongalia counties. ast Be ah 
WRI ots ae Vek omn yt ao a= beer 5 oe ha 
41, Xleborus SP. c. we ey MD aReOy. pera 9 Mien Data 
Lae real eave Beta ‘ingen newt, dle 


ieee ely! oe hieea eanees Upin: holes.” 
Bene BR cary decay. eee Jack Oak. » 

= Adult July 20, Bey ae OS nh ek wie 
on es ints Saleen SHeSe 


. ae ple 
ie ou de Nak TIMBER BEETLE. | Teh 
: my eae Enters green. sap wood near base 
bE ME RS EI us dying trees. Causes numerous sv 
Say ee / in holes” in wood. Infests ie 
7 : | 4 ORE Hickory and Chestnut. 


a Aue: July 10, 29; »Sep, 33 Oct. 10: “ahs 
me Monongalia, Wayne, Grant and Marion counties, ee as 


ay 49, ‘Xyleborus xylographus, Say. ; 
es Saresene, Bale ; yk ahfied aie 0 
est iif TIMBER BEETLE, as 
Ra AST ie Reig Enters green wood on felled trees 
ie Ronee as NT age -and injured or dying wood on’ greet 
rn cs ~ trees. Probably hastens: death. o 


Rare injured trees. Infests. ear ses 
‘Adults, Pup, Larve, Eggs aM 11; peee tibet 4,6 » Mareh Be 


Manongalia county. ‘ M ad RE 
50. Xyleborus, Sp. e, eid Rte aNs nar 
; oot 0 TIMBER BRETLE? af 

Adult flying April) EN fe We anys i 


Wood equnty i 


ep * nano > BERTI. | a eee 
: manne green sap and ne of i 
ut » stumps, logs “and: dying, trees y 
ORT IES, tas ~ Causes 3 ‘Aumerous: black “pin- -holes.2?)": 
rit oe eas E Be "\ Hastens. death.’ of trees. y Tnfests 


yea ae _ White Oak, Chestnut Black’ a 
ie <a oH AUR Buckeye, Magnolia, Basswood, Cu al- 
RAL IN ¢ i tivated: rey, Ties Locust, Jack. ae 
ae ser Fan stien 5 RK MA? ea) fet YA, 


SG ine A Enemy 163. 
“Adu te ai 14, 483 27; May: a: 20; . Seplember a Adu 


ae 


PUpEe; Larve, Eee iS) July 21, 99. W Ney i “ nee 4 
“Wood, Wetzel and Monongalia counties, ° REN cee ¥ 
_Xyleborus, sp. ft fee! a Scie wie ce ny ge ae ee 
SUS aA ae 2 TIMBER iene: Sam Che. 
PA cae ont Mace oY ag Enters:green sap wood at base of 
Mini de ioe oy, ye tae Ay gt trees. Causes “pin holes,” 
reef wi t fee bhi be.” Hastens decay. ee E 
Sal hth Pade) 5 os, af ride 
“Adults, Pr pe. Se reaee as July 24, ree eM Ea Wi a either 
| Monongalia county. saath LP aaa ee De TUT eN il Nee 
edi a es ai Pv oaths Paine re 4 
58, . Kyleborus, ‘sp. a Tite te Sues ea Lies 
, BS e ie TIMBER, BBB TUT sl 
be: ete Adults Flying. a te Obs IVA amo Nh cio ee waa 
Be ek Wood county. | Nera ae Ue eae ee) Ent Sit 9 
; : j Pete gale ews 
Dryocoetes autographu, Ratz. cre ate Nn ect 
Sue se ones septentrionis, Mann.) Suna ein? 
to ae . |) BARK BEETLE. 28 
Se ra i. Mines under green bark on eeu " 
sy ReasAM gsi: Ee stumps and, dying trees.’ Hastens ~ 
Bien eer Bea ps 2 death » injured trees, — Infests” 
SP Sd dae oe Black cee Norway Spruce. — 
+ Enemies 86, 87, 90, 124?°131? hep 


‘ “paola mene 15, 26, 28, 29) 30, 31; May 8: ‘June 18, .20. 
fein dehy Pee. August 29. Lares March. Bt July Ls “Augtist 
oe - - 99,30; September 1. Eggs July 11; September 1. dy a 
Sc _ Randolph, Monongalia, Tucker and Grant counties. — ) 


P Disepostes: n. sp. ! ee Ate Ba 
eet Reveal : BARRO BE MEDD): 4-74 
ASig! aia ‘Mines under.green bark on stumps, 
; (2h od ier age -.-..‘ logs and dying trees. Hastens death 
hails Hes of trees. , Infests White and Black 
ren oh i > eS Bia. Wild Cherry. : Liha 
wv . : Enemies 124? 142? walt 


Adults May 8, 9; July 1 9. Larve May 8, 9. Hggs: July 7 (BSS 
Dao | ; 


ia 


Lig 56, Dryocoetes affaber? Mano, . POEL SAT ne tae 


; BARK BEETLE.) Ji. 
on ik hig en . Mining under green bark on stumps, — ; 

i : logs, and dying trees.  Hastens | 
ae . . death of trees ‘Infests Black Spruce, 
Adults March 29; tee 9: June 1, 24; July 9, 11; August 28, _ 
" 29; Septemt yer Pupee August. 29. Larvee September 1. 


Randolph, Tucker ee Grant counties, oP Ce 


Farid at "BARK BEETLE. vig Ce ae 
Be eg ea? Mo ashe Gwihce watt Mining under bark on dead_ ‘trees. | 
eit OM vie 7  Infests Black ee nfs ae 
Cie Se ARG PUY OM if) . ; . TNR is tf 
ie Grant county. 9 p< ey 

; x e ey toy vs . 
KO, Dryocoetes granicollis, Lee. eek jars o 
ee 


58. Tomicus calligraphus, Germ. eee i eran 
: ; "BARK BEETLE. aoe 
; Mining under green bark on stumps, | ei: 
Aah ie . logs, injured and dying breeses" 
Ay Hastens death of trees and may =~ 


~ ¢ 


J 


aie aes : : cause their death. Infests all of the “em 
peer at . _ Pines. , Bea 
oe, Enemies 105, 1322 13 567° 143? aE wt 
Be Adults ae 8,.5,/8, 15; June 23, 24; July 13, 27; Octobér 2, J 
Saat Vf DAbQs 22; November 6. Pup June 23; July 180 aa 
Betieg Accr e h as 19. Larvee, June (23. July 33. November 65 SS 
Biptii ‘Eees May 3, 8; August 10. Adults Giinane in outer ae 
ee sap- wood October 15. ra 
Pn! Wood, Hampshire, Pocahontas, Pendleton, Wahaneaie Hardy» 

+t ae and Wirt counties. a 

Eee 69, Tomicus Saghas sutras Lee. a aut 4 
ae ; BARK BEETLE. a 

7 A _ Mining under: green bark of ibaa - Ae 3 
TN epi stumps. injured. and dying. trees. ce 
pe +. Hastens death of injured trees. Ma 

pis. F cause the death of trees. Infests a Ag 
= Oa ; jo ey" Aifihe. Pines). Black Spruce, Norway ee 
goa Spruce. = 
ea Ast, Enemies 88, 89, LOD otS: 12, 1322. “a 
: as 135 ?,-144?, 149, 151, 155, 16], tatoo 


Adults April 1; May 3, 8,9, 15, 18, 20, 28: June. 13, 14, J aoa 2 
24 129-7 July 9s aE 14, 24, 98: August 12, 29 Pups: i” 
June 13, 14, 23 24-29% ‘Aucust 29 November TV. Larva’ P ig 
May 18; June 18, 28, 24; ‘July 28: November 7. Eggs a 
May. 3, 8,' 9; July 13, 20, 28. Adults emerging from 
bark July 14; November 7. Mining in outer sap-wood | 2 
August, 12: Bp .g97 RS, 3 

ae Wood, Hardy, Marion, Monongalia, Grant, Hampshire, Pen- % 

“dleton and Randolph counties. : . hie 


t 


~ eee Pea ies: rene under green bark of logs) 
ele Diees eee eth, - stumps, injured and dying. trees. _ 
it eee ee -Hastens death of trees. Infests ae. Wh a 
xs Ras : ie ee of the pines, Norway Spruce. 
hay Enemies 105, 121 2,1 25, 159, 161. 
a ‘Adults May 3. 4, 80% Jily 1490) '97: November 7. Papa 
Borat =e 3h. Me eee 27. “Larva May 3, 30; November 7. Begg a 
ae my 1.) ae 
Sere ‘Wetzel, Marshall, Pocahontas, Hampshire, Pendleton hae 
and Monongalia counties, Gees ; es 


bade ” pir tne hee tn BARK BEETLE, 


eL. Tomicus avulsus, ich. at Ba eater 
ne ket ee 5 _. BARK BEETLE. bape oa es 
Sens BA 5 ie er Mines under green bark “and in jane ee 
Raatghe® i o='5 sap-wood of logs, stumps and dying 
; Fy. ME WIE trees. Hastens death of trees. In- | 
x7 aah fests White and other sia byt? Set 
Eneiny 156. > 3°: Poe ona 
t Neat May 4, 6, 8; June 23. Bags May 844) i eye th a 
~ Wood, Hampshire and Pendleton counties. Be, avian 
62. \Tomicus ceelatus, Hich. +i [Cae 
—. (Xyleborus cxlatus, Hich.) me, Bon his 
en Siz <Gep ; BARK BEBTLE y pets 
Mea sp, BO ~ Mines under green, bark on, logs, ~ ne, e 
a ee aes ~ stumps, living and dying trees. — Be, 
haa ace ea Hastens death of trees. Infests all ae 
eae eS ~~ <_ of the pines, Black, fae Se) “es 
ap Ready ait “ie . Spruce. » ee 
ie fee Enemies 107, “4242. Phe saa rh ha ae. 
Adults March 15; April 30; eee a, ble One 41S es bully ae ae 
ae . 13; 20, 24, 27; ee eae 1, 30; October 14,17, Novem-)'s).7: 
oe = NR ber 13° Pupe July 18, 21." Larvie May 18;..July-13, 4 2 
ee ic. 1 ON Eggs April 30; "ia iy eae 
ee Adults emerged July 1. Kegs June 12; July 21. a. 
~... Monongalia, Wirt, Wood, Wetzel, Marshall: Hampshire, Ran- 
a Tse 4 dolph counties. BS Paes 
Ee ae eee 
oe ; 63, Tomicus plagiatus, Lec. Equals 11a this list. . : 
Oe a ee Mie Ll 
ae «64. Scolytus quadri spinosis, Say. ee 
Beta lesiic seer. 3) HICKORY BARK BEETLE, he ei, 
ae ae ie es . Mining under green bark,on logs, 
pee ee eo" - stumps and dying trees. - Infests” e 
> pane ys ‘Hickory. An Sit ra 
Brey errs 2 Enemies 85 , 92, 158. ice 


Adults ae 29: “August 10. Pup April 29, 30.  Larvee July Bp? 
oro ND oa. 29, 30; August 10;. November 7... “Higgs. J aly. 2452: aie 
Pb Boar fen tM Pp Angus 10. “% 1 pest 

ey | ‘Tyler, Wood and Dower galt uation m fi 


; Mi 
 HACKBRORY » 
ey in park and» Z 


STEMI ee Siar aha Mee “lieth 
Py Mesa eee Weel 4 May” asten paen of idjt a 
Paar e atid eithe we ; ‘Infests | Hackberry... / * 
saa el ER Sea al aa tye ai Ey i cea 912, Youn: ate 


Adults emer ed May 2. Larve full \gresra Oetatoe 28; Rebs ; 
ig ary 2 28. ae 
| Wood and Monongalia counties Seoer fee ta sexe ok 


ra 66. -Seolytus rugulosus, Ratz. 
f, \ BUROPEAN FRUIT BARK BE 
Ae purus Mines under green bark of. ‘injure oe 
LP aC te ae aise em Noe REA cm sao gency | living trees, cut and bro- 
eer ti it is. Moe «here branches. ah ashes o déath 0 
; Pa) aN, Cio te / Po trees! May be the primary cause 
FA a a death of trees. Infests Apple, Cul- 
ee Ue oe tivated Cherry, Plum, Peach, Pear a 
Gifpe ie hohe SANA Tah ep ok a oe, CO COPIED OG: i 
aN vio) Enemies 81, 97, 98, 99, 100, 108, 0, 
Paeute 2s 146-2, 153, 155, 157a, 158, 166°. i 
; ee onl 15; 17, 29, May 8, 19; June 16, tie 20, 6 Nae 24 , 
a a 95°96, 295 July, 20, 24, 25, 26, 30, 31; August 12, 48 
ie sence 29: September 7. Pupee January 1, 17;\ April ATS Tw 
Maen FO ih: Jul y- «29; August .22. ° Larvee January ae A ae April 
Ei SSA RS ante Ne 17; June 1, 20, 22 ,25;, July 20; August 22; October 2 5g 
Peay Rece. Blie Decembarias ” Bees June 16, 17, ot, ‘22, 25; July 2 gy 
Pie ewe ye UO RNESE OS September 27. Observed adults. emergi 
be meh ‘June 1, 22 July 26; August a Observed adults cop 
lating September 7 - October 5. + vi 12 Die tat 
‘Monongalia W ood Cabell, Tyler, Harrison, Marshall counties ie 


ie : 
ae) Vopr We eatiuaek 
, 


oy . 4 


eT ‘Chramesus: icories, Lec. tina 


i 00 BARK BEETLE, ee 
si Hi , . Mining under partly. green bate KoyeWe iy. 
Area Sah ca@at branches and tops of dying 
ete, 2 * trees.’ fests” Hickory. BMWA lave: 
ve K pennies 1472, 161. Ur Se mie 


‘Adults April 23, 29; June'24; 25% October 15: 
Wood and Marion counties. 


> ae ; 
en yyy 


ROU ah ule meat iee Aa 


Oe AT Te OBPRUCE BARK, auate a in 
~ 3 Mining under green Dark ie Joss, : 
RRS oat i tops, stumps, broken branches, liy- iy 
ene Cea EN Ea ing, injured and dying trees. ‘Causes 
ET a rene ane sani of trees. A destructive spe 
rar gwecdl). oat. ae ty oy» CescacTafests. Black Spruce. + 
AS had SESS Gre ches oF FE ees ios 84,98. 96, 103) 104; Sign 
Seeman Mech aa Rane TRO Be aot e, 1222, 1232, 1332, v5 
Pokies rss sk nea LBP, 180, WON SG TSR 161, 
eae Re ns 162, 164. SE 

oe ett ‘Nd alte’ March: 26. 28, 31; May 8, 9, 12, 30; Tune. “4 21, OD; oe \ 
Pepa aly 4,8, 11, \2: - August 12, 29, 30; September ee) 14; 
i - October Pa reps November obs “Puper | May 30.. Tce 


Bo 


pan “March 26, 29, ie June 23;-July.9,/425 Sep tember 1. - 


paisa CY) Bape May 9; June 23; July 8,°9. Adults developed. 
- ie from eggs between May 12 and July GT : 


Randolph, Grant, ‘Tucker, Pendleton and Monongalia ee 


st Se! LC 


- Phicotribus Tinie: Harr. ahi nee tes “a K 
: “if " / > BARK BEEDLE! Ree van 

pace a Pe Be ei Mining under green bark on living,” 
Meat oy > sp hh oS abyoted Sand) dying trees, broken — 
Re Sere gs : __ branches, logs, stumps, ete.” Hastens 
ae ane if death of, ‘trees: May provea, trouble- 
saith ae aUa ia some pest. Infests peach, cultivated 


‘cherry, wild cherry. Adults hiber- ‘les 

nate in outer bark of living trees. i 
; vaperemmtttes 30) cst Wad noe ae 
Adults April 3, 17; May 11, 15, 30; July 13, 20) 24; November 
: ea e265 February te Pupe July 13,24. ‘Larve July 13, a 
mee Eggs May 30; : July Yay ye esuAle 
“Wood, Marshall and Monongalia counties ss and oe 


Phleotribus sp.a.. gate vA noe ei 
: p eatetrai a . ’ BARK BERTIE)?" para 
aN Adu flying May 18. 2 . 
St county. ce eo, | eek 


| Phieotribus, a; b. MRIS 
a ‘, ; : (2 BARRY BEETLE. (00 aan 
eo i Wise Hite ene Under bark on dead trees. Infegts 
US RR aa Red Cedar. 


Pa at October 22. . : 
paren Bounty <b ae se 


is Sel 8. Phicotribus, frontalis, Oty seh ea, alg cig 
: ead BARK BEETLE. 


a \ 1 a 


‘i Pik ited and dying trees, and Tee 
Cae a eats -. branches. Hastens death of trees 

Infests. Mulberry.! 
PEM Re - Adults hibernate in outer bark on 
living, trees. : 

f v=) Bnew he Piel “> 
adultes prt 9,23; June 24; July 20 28s December 4, Tape ‘ 
ah ; June 24; December 4. Larve June DAy. December an 
Oy ey ayne, Wetzel and Monongalia COUNTIES fe 2 Ee 


78. ‘Hylosinus aculeatus, Say. 
r : . “ASH BARK BEETLE, _ Ae 
Mining under green: bark of logs, 

stumps and dying trees. Hastens — 

death of trees. Infests Ash (black). 

Adults iiwe 20, eral 24; August 10. Pupe June 20; July ae Loe 

i - Larvee June 20; Jul ly 24; August 10. oP eRe June 20. 
. Monongalia, Randolph and Tucker counties. 


ae 7. egy leeinns opaculus, Dee cc, : 
isto ELM BARK BEETLE, 
he See ie “Mining under green bark on logs,” % 
Par ae) _ stumps, dying. trees’ and broken 
“i branches. Hastens death of. trees. na 
Infests Elm. 


IB eg ae Enemy 151. 
~, Adults July 6,21; August 4, 10 Pape July al. Larvee Tale 5 

iy te Aly Aucust 4, j Peat t, oe 
' Wetzel, Mintook and Kanawha -counties.. ny ee aa 


76. Phiceosinus dentatus, Say. ; . 
+8 ‘ CEDAR BARK. BEETLE, A 
: / Mining under green bark on logs, 
: ; stumps, tops of injured and dying — 
ig itt trees and broken branches. Hastens 
death of trees. Beneficial in separa- 
. ting bark from posts, thus prevent- 
‘ es hie “decay of sap-wood. Infests Red 
feed Gellar: ~ hae eel 
ys Enemies 88, 102, 109, 148.149, — 
3 Adults April-29;. May 4, oe pot, 237-Jtane! lL, 9, 14,. 18, 24 Oe 
we , daly 4; August J, - October 8; November 8. ‘Pupe 
mit June i, 18; pean: 5, 8. Larve’ May 23; June 1; No: 
By sect iy ~ vomber 8; Aucust 5 5. Hges April 29; May 4,8. Bred: 
Fhe { first eggs May 8. Larvi ce full grown June 3 Adults 
: emerged June 9. Second fies eggs July 15 to 18, i 
Pupes August 5 eet nig 
Wood, Grant, Monongalia and Hampshire counties. Paria 


Y % 


~ 


el ee og Pr AS “i LN Ee 
Pe Pad : “i : ~ d u 
ERE MY cated RM coe whee 
pit Ce : tad 4 
os, es EN, ‘ 

> Fw \ $ 


rd Be 


By. Wes ‘ ae Re 143 | 


i < 


76. Dendroctonus terebrans, Oliv. 


6. Age BARK BEETLE. no 
a rine ‘Mining in green bark and turpen- 
2 tine on living and dying trees, logs, 

ee |) and stumps. Hastens death of ‘trees, 

oe : - May be primary cause of death of 
Ps trees. Infests all of the pines. 


- Adults May 3, 4, 5; rats 23; July 13, 21; August 10; Septem- 
ber 23; October 10, 14. November 8. Phpe July 13, | 
September 28. Larvee June 23; July 18,21; August 10: 
October 14. Eggs May 8, 4. Bred: Larvee July 13. 
Adult emerged September 28. _ 

Hampshire, Monongalia, Pendletgn, Hardy, Marion and Wood 
counties, 


77, Dendroctonus frontalis, Zimm. 
| THE DESTRUCTIVE PINE BARK BEETLE, 
Mining under green, sappy bark on > 


i living, healthy trees. Primary cause, 
eae within four years of the death of 
ae i - over $1,000,000 worth’ of timber. 


Very destructive. Infests ail of the 
: pines. Black Spruce, Norway Spruce. , 
x Hnemies $2, 106, 117) 1202, 15%; 
156, 161, 168. 

Adults May 3, 4, 5, 18, 22; June 23, 24; July 11, 13, ve 24; 
August 10; September 12, 29; October 10,12 21; Novem- 
ber 7; December 1. Pape May 3, 4, 5; ; August 10; Octo- 
ber 10, 21; Larvee May 38, 4, 5, 30; July 12 . August 10; 

ees A October 10, 21. Eggs May 5, 20; - July 24; November ig 

f Breeding dates: adults entered green bark May 18; 

tet young larve found May 30. Pups July 24. Larve col- 

lected November 7. Adults emerged December 1., 
Hampshire, Hardy, Tucker, Randolph, Pendleton, Monongalia,, 
Wood and Greenbrier counties. 


78. Crypturgus pusillus, Gyli. a 
(Crypturgus atomus, Lec.) 
| BARK BEETLE, 

Mining in bark on dying and dead 
trees. May hasten death of ‘trees. 

Infests the pines, Black Spruce. 

i ‘Enemy 161. 
Adults March : 20, 26, 28; June 24; July 9, 18; August 30; Octo- 
ber 1. Larvex March ‘ 26, 28. 
“Wosd, Tucker, Randolph, Grant epee and Monongalia 
counties. 


# oe rasta Sp. 


oe 


- 


BARK BEETLE 
In bark of dying pines 
legs “Adult May 3 Bs | 
Ric Hardy Bales 


80, “abiuruobs oiptenie Mth 
ae re ney 


| Mining under. iprett bark ot hs 
A ; dying trees. Also on logs | ad 
IER eee eis Be 4 \ stumps: “Hastens death: of a 
ea ‘ Infests the pines. Se 
“Adults May 3.4 Tt 29. Pupe October 4. Eggs Ee 3, 4,5. 5. 
aN bets “Breidh: ecg entered bark May | 18, oe . 
ee Py “1B Full grown larvee. me bas het 


ENEMIES OF SCOLYTIDAL es f ‘! 
Sk hy ’ yy | - 
Including pi Moka Parasitic, and ather Species ie 


a 
t { 


phe take : Found with rare ie this Family. ; 


z 


Rene Collected and: bred, March 1890 to March 1893. 


cy = a ads 


al. _ Hemiteles scolyti, Ashm., sp. n., Ms. 

tee With Scolytus ‘rages 60) 
Mies! nd ‘ dead peach twigs. = > te 

Adults bred April20. — bs oft oS 


\ s 


Wood county. 


ORDER HYMENOPTERA: FAMILY BRACONIDAE 


; 82. Bracon ee Ashm. me Nt 
erinty' k PRIMARY PARASITE. 

Si ; Attacks Dendroctonus srentalis @ ) 
7 in pine bark. | 
Adults bred January 29. Cocoons November eatiee 
Monongalia, topnty, ' Nash 


a liad =r bs Rhyssalus pityophthori, Ashm: spurts. pe 
\ With Pity ophithor us 2 a se ry 
~ pine bark. * a 
Batt . Adults bred July 29: 
Described by. William H. Ashmead, “Canadian Rate 
XXV., page 69. i A 93 

Wood county. a 


At PRIMARY PARASITS, eat 


ee eee ~ } weve Polygraphus rufipennis 63) 
MS RI 2G ‘Spruce bark. 
ee rns Gl a eae 
me a Larvee Ma 4, rt as 
Des eribed by Wm. Le: Ashmead, “Canadian Entomologist, n ae 
Be irae ist RXV page WPL ' f RY, ie uf; ey - 
? ae er and Monongalia counties. a eas ieee 
_Spathius ie uae Ash. n. Bei Katte bes ii wie 
oe Meta PRIMARY oF Wa a 
ion ee om ens Attacks Scolytus = spihonis Oy ; a 
“Ea ooua ae 3S Hickory Bayh ee as : . 
Adults bred re 29. a . 


Lark pk cribed by Wm, H. Ashmead “Canadian “Entomologist ” i 
1) 4 XXV., page 72. : ‘ 
ee sei ELON Re Co Acie aan 


f j 
- 


vl 
aa PRIMARY PARASITE, i 


e ue vas ; apy mdse aa é Atthok: a ee autographs oH) A ae 
mee ‘ in Spruce bark.’ Of - ed 
ec itis hed April 6; Nov. 10. Cocoons March 15; April 6. : 


De scribed by Wm. H. Ashmead “Canadian Bntomoloaist” a 


% Vol. 0.4 page 73. 
Ri’ 4 . rs 
es Monongalia county. rs Pistia, 6 Sa 
Spathius Canadensis, Ash. n. sp. : ‘wal aa 
PRIMARY PARASITE, SC ie 
Ua "With: Phloeosinus dentatus (IB) Red’ 


ec a : ; Cedar and Tomicus, cacographus (69) 
. in White Pine. ; 
SoA dite bred May 2, 10: Cocoons March ays April 14, 18, 23, : 


a 


~ peed _ Wood county. a ir bea 
Te : ay ep Rey RA a 
‘oh 89. ‘Spathius pollidus, Ash n. gp. is aaa is wa 
y 7 : PRIMARY PARASITE, Pal boy 
a i pent Attacks’ Pomicus cacographus oe Ta. yoke 
: ite Bark. ; ; 
“Adult bred June 25. ig 
“ Deseribed ‘by Wm. eee in “Canadian Entomologist A Ba 
Ne i ey OLIN XXV,, Page 74. ae rf ¥ 
_ Wood county. ’ ) . hd igh” 
gre9 00, “Spathius tomici, Ash. Ne spss) / ig 
aera “PRIMARY PARASITH. ene 
ney Keg Attacks Dryocsetes autographus ie 405 aaa 
Rae 34 in Spruce bark. a | 
dults. esa April 6; Cocoons March 15. . ONS hia 
es Se 1g | ! Bit i i, 
ie ' ’ if 


ot. Spathius brunneus, nae wie? 

. A AWith Scoli ae mations 
: Se . eel berry Dares wen toto 
Keats hee. ocenee May Dene Meroe gas oi 
Kanawha ota: on. Se RS ae a 


‘ ~~ 


s \ RARE 
eee PARASITE, sar Ie a a = 
aNy ail ts Nae ras (Attacks Scolytus pegeeh se | (64), in 
SON a Hickory oe ae. ed A 
> Adults bred trom an eee BU: tres Ae Se aes 
hy Wood county. . ay Se robles 


ou 4 4 
‘ i 


93. Lysitermus sp? FAP ano tata Fa, 
ASAI AY -  pRIMARY PARASITE, 
ote “ Attacks Tomicus plagiatus (ta. 63) y 
oats . in Pine bark. . ripen 
- Adults bred. Cocoons, October 14. Sok a eg tas 
Eid Monongalia county. _ | ( Px Kee im 
O94, Cenophanes pityophthori, Ash} n. gp. io Ua nee 


PRIMARY PARASITE. : an : 


4 


pee ‘aioe (68) in acre bar 

haat flying May 2. Cocoons February 24. (Adults bred ) 
Tarvee October 25. Described by Wm. H. Sg antic 
“Canadian Entomologist” XXV. Page 78. aX ms 
Monongalia and Wood counties. 


' 95. Helcon legator, Say. . % tae 
an PRIMARY PARASITE, — 

= — With Scolytus muticus 5) in Hack ie 

iors ; berry. 

Hoes Adults bred. Cocoons, May 2. 

‘ Wood céunty. afi 


96. i Cosmo porns. hopkinsii ia sp, Ash. MS. ES." 

Pte PRIMARY PARASITE, | 
ae _ Attacks Polygraphus rufipennis (68) 
ees | ~ Larve in Spruce bark, : : 
exe Adults flying August 29. Adults bred See Li; Oct. Z 5 
i ie Randolph county. ee s 
Oa “4 


me Oe Eurytoma bicolor, Walsh: owe, 
‘ PRIMARY PARASITE, 
“Attacks Scolytus ragelons a: 1 
apple parks 5: oie 
Adults August 8. ; 
Monongalia county. a: 


PRIMARY PARASITE, 


ae tb sit With Scolytus r et (66) in Ape 
aes ¢ oS ple bark. avy 
bes oe ace . aha Bey) er his 


Nog sae aa ee See Ye. 


; BPE bees “PRIMARY PARASITE, ae 
Hae Sa 7 . ‘With Beaty tas iba ere in A 
ees Bos 


Wood county. 


4 = ey : 2 " 4 Ww ri oat “2 RY 0) 


L a : i 

ate ; ‘ . PRIMARY PARASITE, |. an 
: bigs ate ‘Attacks Scolytus rugulosus (66) in Ap: 
f ple, Peach, Cherry and Plum bark 


Adults Mareb 4 es “April 17, 25; June 18, 23; July 25; Aug. 12 a 


; f 3 4 
4 , mPa | ee he ane Nene 


7/7 


: PRIMARY PARASITE? 


tiga. Attacks Tomcus plagiatus te: 63 ue 
ti See in Pine bark. | ath 
ae lult bred Oct. 14. J 5 re 
ine fonongalia county. ee SOA 
02 | Eurytoma Be; @.% ' ; as ab eae 
“Pee j PRIMARY PARASITE, Asc it 
i ue aes . Attacks Phloeosinus dentatus (75) in, 
Cedar bark. nati ys 
“Adults bred May 4; July 24. Lary we April 14. Adak emerged Mieke | 
nae ay. en va ee 
_ Wood county. ‘ is a fide 


- Eurytoma, sp f- 


PRIMARY PARASITE. 
BERS Attacks Pelygraphus rufipennis (68) 
. ae z ‘ . . ew on ; 
Rates Sie or? A eal Larve in Black Spruce. 
hee fe i Sate. eee Py . sass 
—, Adult Sept. 26. Pics SOA Ope nos TD, | i Es, aac ae 
ae Randolph county. ; © ; Bist 
Lochites sp. a. PRIMARY PARASITE.  ~ es 
Rea eee, kaa . Attacks Polygraphus rufipennis CBS) hie eg 


in Spruce bark. 


£3 Hees 81; April 14; May 9; July 13; Sept. 1. Pupe | x 
Shaw Ap rril 2. Larvie March » 28. cs 


105° “Lochites sp n] 


pe 


eh i + enn ‘ e ‘ as se pei iene rune rig 
Se raeal a fee GREK tre Ai pie? Tomicus “ealligraphus (68) 
; oh IR Re oe pint de in pie He, % 
SAdlts Jvaty 20. Hie 12, 22, sy er eae" 
ah Wood and larshall counties. Ap AE TRS hy he eo 


4 \ 


Y 106, ‘Lochites: sp. ds - Lea ereasttll alas Wt tag lel ane 
: hf aes Ke PRIMARY PARASITE, pee 
a ; i by x) ' Attacks Dene roctares fetal ee 


ca | A neh aay aire al aya og ast a's Wag . 


cabs bred January ; Lar vie eee meaty October 10. 
a Monongalia county. i Z AOE Bi i 
ere Lochites, sp. SOL acd MMe raree, tes ee i 
iv ; utes PMIMARY. PARASITE. we 
ae gene MeL + cia Attacks Tomicus coelatus (62 in 
. Vy i en BY epee bark. 
“Adults. July 13 Deal a Tht 
_ Monongalia county. Pere se PRISED aero! 
“108. Chiropachys ese Linn. ge Soe ce A se 
. PRIMARY PARASITE, 
Regus weal ot “Attacks Scolytus rugulosus (66) i ie 
SG ae Oa Reese . pple Peach, a, and Cherry 5 
Ny ee aT 


“Adult March LT: 21: April 15; ‘May - June. 18, 22, 26; ie 
20, 22, 25; August 8, 12; November 8} January 
“Larvie January Lis BAER eS 


i 


Wood, Monongalia a Marshall counties. be 


109, | Pteromalus sp. b. Si Deets 

| PRIMARY PARASITE) 
tiiicete Phloeosinus dentatus’ (7) iad 
bn Cedar bark. 
Adult April 18. bat te Oa 
Wood county. ide RS ir 


‘: t 


ey 


(440, Platygerrhus Bayan icy : ae 
? PRIMARY PARASITE, 


Be 9 0 Attacks Brel rugulisus. 6) 
Roa ea Sc cApple bark. : 
ee Adults April 29. : be ie: 
Hintvag ..: W od county: MeN ar reyes Beye 
dil. Heydenia unica, Cook. FEES ER SWUM 5 

' mart PRIMARY PARASITE, : 


Attacks Dendroctonus frontal 
in Pine bark. 


fee Adults January. Larvee November 7. 9 
ar Monongalia county. Sank , mie 


i , 


ne e. Sand Pana sine DEIR, 
Ra PY Nieeeks Polugraphus: raha CB) ye 
A ath in ae bark. shh ee 
pNiauber 1. haute bred. Fa Ne oh Me CANS fe 
Saeed Iph county, | - . ag Na a 


a t\ fi 


ec oe 4 : / , ‘ ARAN alts ‘ a ae 

ee sp. ‘ Peer <) ANT A fy 
£= " PRIMARY PARASIVE, | it 

ue Bi CSE ; Attacks Polygraphus rusipennis 68) 


in Spruce bark. || fe 
Mt Atul, A eh ee Fine (3 July 10, 12; pty A ra ; 
“March 26. Randolph lees pa Prey ae gee 
1 aoe ae eels Seats rae oe Be leea cis 
i ah ae to caravat et Pteromaline | 3) 2 folk bee 


Act ta ee 


Bred. from adult Pityophthor mine oe 
utissimus <a Se a 


ss ee ete Sieeaed eee te Ae ene me st ik ci “ 


“'. Monongalia county. 
a aletter dated March 16th, Mr. Win. H. Ashmead says: hin 


is the first observation of the kind made in the family — 
* . = ih —Chaleidide. A ; SNe a 
a ecatone’ Sp. pears Nua Rea 
EB see ae Ntoea With Po olygraphus: eRe (68) Mm leur 
Spruce bark. } sis 
 sautth July 1c . ; Sed 


“Aphalonomia hyalinipennis, ail : | = Rey 
Busey: 5 With Hypothenemus, sp. b. ons amt \; 

ae White Walnut twigs. | bee heed 
Haale April 24. oy ; Roney ; 
ee county. ; iN 


/ 


SECONDARY PARASITS? Ley 
Bred from TVhanasimus larvee in 
Sumach, and Thanasimus dubing (151) 


by ers -— larvee in Spruce bark. aun 
lults June. | Larva March 29. vi, | Meee ay 
ucker ‘county. , ay 


8 ae eR With Sine Pave and Ola id ‘ 


es one ie eee parasites of S., rugulosus, in Apple — 
pe d ; ! bark. 7 te ian = ; f ; 
ae _ Aduts April 25.. June 23, 26. Ee ; o Sigs 
Bee is Wood counby.. Te TEER ee 
eaten ; Ve Sr a 
Reg Pes Order DIPTERA; Family MUSCIDZE. ee ale 
Zs Ag ‘ R f hh Ay ae 
119. 'Pachinasp.  — - Sas ag 
aa ah; Bred from adult Thanasimus dubius ’ 
heres (151.) Te 


~ Larva emerged from Teeth August 12, changed to Papa August 
re as 18: 
». - Adult emerged August 28. 


4 


me ~~ Monongalia county. | ey es aie 
ne UN . Predaceous Enemies, etc. M i 
ies Order COLEOPTERA; Family STAPHYLINIDE. 
‘i 120. ‘Quedius peregrinus. Gray. i ai 28, tls 
ee | PREDACECUS? 
et ke With Segiatids under Spravé bark. 
‘i Adult August 29. ; 
OSteae Randolph county. | Als he 
121. Homalota sp. Rahat 
ee PREDACEOUS. | ee 
5 With Tomicus celatus’ (62). Tomicus 
ee 8 pint (60) Polygraphus rufipennis (68): 
Se ae re in Spruce and Dendroctonus fron ae 
be (77) in Pine bark. ; ‘ 
/ Adults puis Le DOND5 - ; October 21, 22; April 17, “14; May Es 
| cf 30; July 13. 
a enh Randolph Monongalia, Hacken, Wood and Pendleton counties. ; 
2 | 122, ‘Santholinus cephalus, Say. | ‘a 2 eh ie 
Boe 0 PREDACEOUS ihe of 0) 


On barix of Black Spruce tree infest 
ed with ieee: rufipennis; 
. (68.) ge: 
\ Adults march 29. 

Tucker county. 


OO as ieee OW pe ae ee AES ee te) eps 
oe longiceps, Fab. Fane ea, c : pyhle 

ea ’pREDAcHOUS, 9°) 

toe: Si oe . ee a “With PS Auch Sears (68) Im Naif 
; _ Spruce bark, ie 
ee Mite: Boca Bias \ 
Randolph and Tucker counties. : Siac i 
‘ / yy rae 
| Siagonum americanum, Melsh. Leia Mei LY ah eR A “ae 
‘ PREDACEOUS, : ere 
we ie With Dryocetes autographus (54): in Moe 
Spruce bark, and Dryocw tes, n. Spat aia 
(55) in Birch bark. Naina, mae 
Risers te RGM AES Lacy Maye: Seo a ee 


Rs: oe Tucker and Grant “counties. 


195. . Staphylinid larve. 
fe at : -PREDACEOUS LARVAR. 


Est ‘ ays With Tomicus Le. (60) in Pies 
ae se Go barks UST iat 
per . Poet july 20. Ne eS Dhee Megrn vas 
_ Wetzel county... . bie cane, 
Order COLEOPTERA: Family ENDOMYCHID Zi. ast x 


136 -Endomychus biguttatus, ale, : ee 
o With Scolytids tet Pine bark, ne 
igh “Adults October 15; December 6. 2a 
oats ae and Monongalia counties. : Si Pe 


ae . Order COLEOPTERA; Family COLYDIDZ. 


127. -Aulonium tuberculatum, Lec. ~ 0 
cre With he ae in Pine bark. eae 
ee Adults July 13. . | Di 
- Hampshire county. : ) 
: 28. Rely Cia lineola, Say. ats ye oy 


- PREDACHOUS. 
With Platypus quadridentatus, (1) in 
sap wood of Black Oak. yloterus 
fy . * politus (39)1 in Red Maple. Monarthrum 
hase yea mali (5) in Jack Oak, andin Scolytid 
. mines in Pine bark. 
Aeete July 13, 29,30; August 19, 27; September 12. 
- Hampshire, Wayne, Tyler, Monongalia and Wood counties, 


“19, ‘Sosylus ‘costatus. Lee eA rie ho laine 
NN ran 5 “ey aan Ue Ser | PREDA 
ie Ss tsa a « : Nowra 4 Platypus: godin 
TORCH AR AE gee MAORI Ra Sy Va Black Oaks 9 850 
DSN es July 29. eae Shane “aera ee 
) ae Sue . ns inne i pa eee ener 
‘ ] 4 ¥ rk et a if 


1, Philothermus glabriculus, (2b. PROD Sr ethae a2 
nana! With Scolytids dhday Spru ine 
‘f Sa aty Under dead: Locust bark. ya 


Adiftts) eae 20; October tReet ine Rar ata 
aie tandolph and Monongalia counties. oth, Tiss ie cet aed 
: his gi ei tee hs i ae eg 


an 
ry ote,, 


ae -‘Hister porallelus ee. i 
F ; “With Deyonia ‘lkodmauine (A), 
aya Spruce ; Tomicus eee npr OS yo 
Sain PN ah it pete! ey ta and Gnathotr ‘ichus neater teste (Ty in” 
eo a OO My uae WO). Pine as faeee Pike 
Se ' nates May 18; June 24, 29; July 20; November. ih DAN eat 
dee Monongalia, Wood and Marshall counties, e rs 


I 


he i iieies eylindricus, Payk. id 
5 With fone BAe ery! aye (59). OL “f 
"f 


: ; RANE led ay — Temicus Re ae chp mo en 
iyaieeens cee Gat eR oof . 
«PT Re ANG cies May 5, 8: August 12. ba ter aac ie 
Ae SOPRA NED 6 ood ae Pendleton. counties. i ‘Sieg 20a) aes 


HBS: Cp aerate Perea Er 
With ey enters (8) 


aie j AU 7 
ap Spruce bate aad 
A eene Adults’ mies 11; August 380. ' y 
Tie ae Randolph and isla counties. Oe 
Not , i me Yon 
aiaee 194 Paromalus difficilis, Horn. 
RRM ok La | With i rien (8) and | 
ih by Dryucetes affaber (56) in Spruce 
ye | arate Park; ie a Var 
i Adults July 8, August 285 ; Beptember, 1. Pupe July 8 ; 
PS ae Randolph county. it) 
“Akay 1365. Plegaderus transversus, Say. Parca 
i. With Tomicus, cxchaly de, 69 
Pine bark. 4 2 Mr. 
Adults June 24, 29; July 20. Be Bye, 1% 
} Wood and Marshall counties. Boetilt 
i / a \ , ‘ , wt 
=] ee! 4 
Tete: Baad s do ee ec Shi 2h) 


eh. 


mae 
As 


LHOPTERA: Family NINIDULIDA 


onder o co 


a 3 6 


Sessie 
fw € Colastus unicolor, Say al 
pat are SES eee : With Pi Maretiepel Bape (14) and. 
PRE EMS, oe © Pomicus calligraphus 8); | Under 


Ales aa! . ‘bark on dead Pine... ; 
Sidhe a8 41% ba Mone NAIA 


‘ Pendleton. county, Mae bec © Soy ay 
ae -Epurea truncatella, Mann. é . i nai? fe 
iets Leia With Polygraphus rnfipenis (68) ai 
> Sa : _ Spruce bark. Papa 
oo 7 ] € rah : 
tee ds Sa datis March 26; Fie: ey PA eae fa Pia 
ag ty Tucker and Grant counties. , ‘2 it Mie) 
‘ | 


With Nyloterus bivittatus (87) on Ne ee 
Spruce logs. - ; LD cle se 
hans May 8 : : Cs ds Kes ; 
Grane county. : ; au 


ips frets ily : cee mh 
v5 ey eD aie ' - With Nyloterus histone (37). in 

eS, . Spruce wood. — Platipus compositus 
~ (2) in Basswood, and Cyllene Roheties 


goal \ _ tnve larvae in locust bark on living | 
se Tae nem tree, 
om 2 _Larve aye 14; ae 13 July 9,2; ¥ ee 
hae : ie \ Wood and Grant counties : mys He i 


140. Ips peo PA ue, ety: es 
xf PREDACEOUR, Ae 
Oe a With Yyloterus politus (39.) Under ! 

Bai sl a ee Sugar Maple bark, also feeding on 
age .* aoe Black Walnut sap. ay 
Je ee Beau: April’5 5; May 9. . . re 
Wood and Grant counties, | a 


past: -Rhizophagus dimidiatus, Mann. Sea 
ae With Scolytids under Spruce bark. VOR, 
Adults March 26; September 1. ehh eg 
i Randolph and Tucker Counties. 2 . See eB 
ue, | Rhizophagus bipunctatus, cay. 3 eae 
With Scolydus  rugulosus (66). 
ae : ; Apple bark.  Monarthrum Bene ‘ 
“A : ; a in Beech bark and Dy, one: tes n. 
Me a ». (55) in Birch bark. 
_ Adults March Qhs sAprit 18 May. 
~ Wood, Pendleton and Monongalia counties. 


ei) ; 


oe tee conics COLEOPTERA; Family. LAT 
ay af, 
18. Corticaria elongata, Haan ise se 23; 

yb With Tumiens cg 
ae me f bark on. Pine. Ba 
Ht “Adults July Blais ‘a pee ayia 
Wirt county: wer eT ALINE! co 


Order COLEOPTERA; Family. TROGOSITIDAL : 


144, Nemosoma cylindricum, Lec. : ee ‘ches % 
a ; A) With Tomicus’ cacographs (59) in i 
Pine Bark. ead BAe ie 

Las May 20r ; sgn pee Ee ope 
-Wood county. eS ya Aare 


2) 


145. ° Tenobrioides corticalis, Melsh. 2) /< eee Meds eT 
Ete Bee Under bark on dead Apps tree al 
ei okies wie Ves 7 with, Philevtribus froutalis (72) 
x Bae ta baie ‘of live Mulberry. -- / 
Adults September 7 tT Pupe April 25. Adult enishecd May 
Monongalia and Wood counties. ne 


4 


Order COLEOPTERA; Family MALACHIDAL 


146. Attalus scincetus, Say. — 
With. ral lus rug. gulosus (66) in app 
Nia hose fee ye ; dvi rae 
Adult March 21. feo de Of ON 2 
Mon ngalia county. ; A Ae " 


Order COLEOPTERA; Family CLERID A, 
147. _Elasmocerus terminatus, ‘Say. Scheie 
\PREDACEOUS: (7. 2 jaa 
ia With Chramesus tcorte in rile i 


Adult flying June 22.) Adults bred from ae’ pee 
Wood and Monong: alia counties, ; Hy 


148. Cymatodera bicolor, Say.. 


PRED ACEOUS. OR Lines 2: 
With Phlocosinus dentatus? Me): in 
eee bark. 


Adult May 15. 


Rene. Wood county. : : 
149. Clerus quadrisignatus, Oliv. egy hag 
‘ var nigripes, Say. PREDACEOUS. wane 


With Zomicus cacogr aphus (59) a 
_ - Pityophthorus pultus (10) i in Pine ba 
: with Phioeosmus. dentatus (i 2 
Ait ~ Cedar. 
Adult April 29; ‘May 4,9 
Grant county. 
vt 


" f i ¥) 


. al Sees ey role 
‘ wi nav Polys ruphus rufipennis 68) 


~ under Spruce bark tn ne 
es See ee 29; Larvee March 28. Ce OMe Ne a 
pet ph, and, Tucker counties ee eae Rc a aang 


e Thenasimus dubins,. Babee uses tae KS Sty ies ara 
es eee et  PREDACEOUS. ~ 
ea A ee eS ‘Attacks Zomicus cacographus GAS yoni 
< “Anes rome  Tomucus calligraphus (58), Dendroc- 
wipe Py tat te. tonus frontalis (77), Pityophthorus 
<< . 4 pullus (10), (P. nicrea ona Pityoph- 
Mie an Sess thorus sp. @. (20), 1 Pine barke = 
. are? kets ages Polygraphus Hyer (68), 2 sian 
ere est eh ag opruce bark and Hylesinus Bde bhi 
, (74) in, Elm, bark.» ic i! 
. ii Inemy ?. ree Bnenry 1190. on 
¢ “Adults May oe 8, 30; August ; September 1; October 6; Novem- 
— ber; Larve March 28, 31;May 3; July 21, 30; August 29; ae 
“te ber fe ‘October 6, 10, 21. 
ae _-Randolph, Tucker, Hampshire, Monongalia, Grate and Wood 
a ¢ Counties. by 


~ 


‘2 ‘ ohelas formicarius, L. peru 
ae =? Thanasimus forr micarius, Li. Nee on 
fy gee THE EUROPEAN BARK BEETLE — 


- =F Lp DESTROYERS 
tes Day Destructive to Scolytids in Buro: . 
a - pean Coniferous forests. One thous-. 
PES hi : and live Specimens af adults, larvee 
1 and pups. imported to America in 
é ; Pere October, 1892, by the West Virginia” 
St Tides, Kae COU Experiment Station, aided by own- 
mk, ers of pine forests  First~ adults 

Ral aya chs collected by me in Government for 
SED Sane Ls est of Pinus. Sylvestris near Hag- © 
om . enau, Alsace, Germany, August, 29, | 
. a eg eek 1892. . First adultssetfreein Amer- 
Aan oe ican pine forest near Morgantown, © ‘a 

Ne / W.Va. On October, 10,1892. ‘This 
; 3 ; '. species was intr oduced to prey upon 
Dendroctonus frontalis and other ihe 
REMAN A ie cig ttt eS species of Scolytida.. i 


‘Thanasimus sp.d. 


COs 


PREDACKOUS. A 
Tee ts es “With Scoly tus Bakes (68)"On Alpe ey ae 
oy erin ple tree. | ee) 
Fs ale June 17. oases . \ 4 


eupenyt eatinty: a | 


Chitece 


154 ‘Thaneroclerus sanguinens, Say. ays 


7 a 
ry é “NY MS 


x oA et vice On, Hiemnlecley ‘Stump with . 
eh Sage i bivittatus 1G ye Ae aT 
Lonnie May N/a AR Geineeinate kB 2 i eats 
: o i Grant connty, Wi ; peer Ves ba 
y nae i 185. Phyllovenus Aislocatus, Say. on 4 i sits 


iy * ae Ca ieee aged ) With ‘soos ee 
a ; oe in Apple bark. YA a Se 
a 97 Whats ped Time 163) 20,92’ Deo! Fuca hag eck eee 

~ Randolph, Wood and Monongalia cuties 


Vi 


166 alerid Tay sp EMR see nian 


=j ES PREDACEOUS, a ee 
ee ON seit 1 ‘ eer’ With Dedroctonus frontalis — 
SSB Nae War ae -  TLomicus avulsus (61)° and Tomicr 
_ cacographus (59) larve i in, Pine bark sq 
“Larvee ane 23, 29; 5 Oct. 14. ; BBo a Ry cl 
Wood county. ash, bx, ; iit 


ee | 


157. ‘Clerid larvee sp. b. 
: Noae PREDACEOUS. 
With Polygraphus fe (68) lar 
est WeeliD Sprueens.. gor sy De a2 
Larve July 23; March 26. _ ; 
Tucker and Wetzel counties. ' 


167. Clerid larve sp. C. rian ees sic 
/ PREDACEOUS | (0) 

; With Phlocotribus liminaris (69)! in: i 

f ’ Wild Cherry, and ScoZy tus nae 

pO in API bark. rn) 


i 


+ Nae March 2; July 13 
Monongalia county. i 


a 158. Clerid Larve sp. d. A FSi cot 
wit ON ) i PRED ACEOUS, Baas: 
ye) = With Scolytus ruegulosus (66) i in AY 
, bark, Scolytus quadrispinosus (6 

Hickory bark and Scolptus muti. 

(65) in Hackberry bark. 
Larve March 2; July 20; October 7; November 23. 
Marshall and Monongalia counties. 


\ 


\ 1 goth 


Ig. “PREDACEOUS CONT a Die meg 

Tea Ne To vmicus ore (60) in pine » bark. ae Sa 
rate valk on ie } ; rhe ahi’ ; 
rose Ace ne ot os 4 Nd ne . ihe aan 


cae \ 
| Hypophloeus cava, “eae ks NN a is ae 
ae ie ed, : PREDACEOUS, 6057 oh. 2 
“With Xyleborus — celsus Gon in x aren: 
Hickory. 4 Geet ARs ile: 


se 4 " 


- Hypophloees parallelus. “Malsbi Por Tie hcg Make tes ean 
Pas ee e (re PREDACROUS. 6.2% jae } 
ei sit at el eres ae 2 With LPolygraphus rufipennis (68) in 
: _. Spruce ‘park, Tomicus cacographs 
oe (59) Tomicus pint (60) Dendroctonas 
2 ; — frontalis (77) Crypturgus pussillus (78) Att 

' ’ in Pine bark, and Chramesus toorwe fe ae 
a . (67) in Hickory» bark. ies ant ie oe 
Pel hans March 26; May.5, 18; June 24, 25, 29; July 8, 13° 14, 
ee 20, 24; August; November, if Barve August 12 October -12.— 
oe Grant, Hampshire, Wood, Hardy, Monongalia, Pendleton, Bans i 


_dolph, Marshall and Tucker counties. By aia ae 
a Say SH 
gS Hypophloeus thorracicus, Meleb ie bee ie un 
Ses : ' pREDACEOUS, 
i: a pre With Poligraphus rupfipennis (68) in 
7 Br / Spruce bark. 
se Adult August 29, 
ti Randolph county. . - 
ae ea f teen 
; 68h: t Hypophloeus bicolor, Melsh. _ a eaeen i 
Be PN e, the - PREDACKEOUS. Nia oe 
Ber Big With Xy/eborus pubescens (51) in yr 
aa f ; ~ Chestnut wood, . Xleborus fuscale i aN 
Bus ew ae (45) in Black Oak wood. “ane 
_ Adults May: 20; July 30. ee 
; oe county. . tae 
; Ny j i 
PREDACEOUS, , 
With Polygraphus rufipennts (68) TO a4 
Spruce bark. Awe 
ioe Ton 30, 
Randolph eae 
atlas: hae | ear . Pca, Re 


bs eat July 30. . oe 
a Wood SoMa ie icy eae 
: fed FUN ‘i \ 73 \! “ ery sl ed * art 4 


- 166. Anthicus ‘pubescens, Tee. eee 
Wet BN, pate qe -With~- Scolytus 
Pigas ea aeT: 1 Plum bath.) iene 
Lr aes _ Adults soa 25) a. ; Sot eo AEA an ert Wipe 
; ; ; Oui ew 


_ Wood county. Re Phe ‘i a 


‘ 


a Baty es aha FUNGACEZ!. pec oe S 


baie 
> 


168. Cytindrocola dendroctoni, Pk. ie sp imungak Dt ise 
ae jae , Aad Sine D and with nor adults, larve, a 
Dees Pach juearnys he ee pupe of Dendroctonus . rontalt 
(i fe Rhee ct Ake Area Ger ain” bane bie fungi » 
Ly : apy kills’ the insect Peck. 

ine ‘Gallbcted Nat B74, 5: <) 


, _ Hampshire Hardy ‘and Pendleton Counties. 


"TREES AND ‘SHRUBS INFESTED. BY i 


aoa “£ : 
ee . SPEC 

: c, Plants : Insects. 
ee sk. a Po  MAGNOLACEZE: us 


Cucumber Tree, 
1a popicke: acuminata, lL.’ 


oe si tA5 
ere Tree, “Yellow Poplar.” 
a reat: | Liriodendron tug eG: L. 
7 > . 
pee iA 
eh. Pes i 
ae “Basswood, 
tas Lilia Americana, L 
Sel og 
ae 
. iat 
a : 
2s 
ae 
ew * t 


a es Buckeye eee 
Sele vf Aesculus octandra, Maysh. 
mre t= (Aesculus flava, Ait.) 


pe Z | Suga Maple, | 
Acer saccharum, Marsh. 


ue 


Red Maple, 


Acer rubrum, L. 


Xyleborus pubescens, 


Platypus compositus, Say, 
Xyloterus politus, Say. 


Xyleborus pubescens, Zimm. 


Monarthrum mali, Fitch, 


" 


TILIACEZ. 


Platypus compositus, Say, 
Monarthrum fasciatum, Say, 
Monarthrum mali, Fitch 
Xyleborus pubescens, Zimn. 


t 


SAPINDACEZ. 


Monarthrum mali, Fitch, 


i 


Tein 


f 


Plate ous compositus, Say. 


fA cer saccharinum, Wang.) Xyloterus politus, Say, 


4 


Monarthrum mali, Fitch, 
-?Pityophthorus sp. b., 
Xylotus politus, Say, 


ol 


OH bo 


A 


r 

; 
Mes 
Wee 
E, 

DE ah, 
Dg oan 
oa. GA 


on 
aes 
e 


is 


FR asa thatch feb, te Breet AA avi a : 180 ‘" at COT EAS SA QIN Sn 


= ' ere : A aie 
Sie ; <f cae ‘ : ye pee ak * be ee rs Ni 
ie ANACARDIACEZ. Pica ie i teat ane 
in ‘Stag-horn Stimachyy i) ‘ 
Peo Rags typhina, L ap eka "Pityophthorus consivnilis see 6 
Smooth Sumach, | oa 
Be GAS h  RMS elabra, L Mi ‘Pityophthorus consimilis, Lec. 15 pian 
as ‘Dwarf Sumac! : ds 
maps jnil | Aus copadlina,, Ls. Pityophthorus consimilis, Lee, Bs 3 


Poison Ivy, 
Rhus Toxtcodendron. I, Pityophthorus consimilis, Lee. sae “ 


Bk. Poison Sumach, Poison Elder, pees 
as is Rhus anaes Me sae _ Pityophthorus Sonanihe Lec. 1p Ng 


| Fragrant. Sumach, Sack beng 
Rhus Canadensvs, Marsh Pityophthorus consimilis, ees: ie 


y 


LEGUMINOS Zs. — 
Honey eee Re * 
NST Sale Gleditschia triacanthos, La. Monarthrum wali, Fiteh. 5! 
re lens Xyleborus pubescens, Zimm. 51 
. ROSACEZR. 

Apple. | , Eee 

ne Pyrus malus, \. . Pityopthorus sp. bh. ~ - py Dees 
ate Ma, aon) ; , Hypothenems sp. a ri. 
eit: on _ - Hypothenemus sp. c. eer 
Meist | . Xyleborus xylographus, Say. Ae 
Px wt | Hea Te Ane ae N — Scolytus rugulosus, Ratz. 66 
Byes Pests) 0! 4 RPC ER t x 
AE as Pyrus communis, Li. '- + Seolytus rugulosus, Ratz) >) 1665558 
“Peach, ry 5 30 ae 
Fi 8 Persica yulgarts, Dec. — Scolytus rugulosus, Ratz. 66, 
y OOS ae ~ Phloeotribus liminaris, Harr, 69 oe 
Pas Quince; ' Y : 
binge Cydonia vulgaris, Dec. Scolytus rugulosus, Ratz. 
fee Phin, 
a Prunus domestica, Vi, Scolytus regulosus, Ratz. 
~., Cultivated Cherrry, tha 
es Prunus vulgarts, L. Monarthrum mah, Fitch, 
Fry , Xyleborus pubescens, Zim. 51 
i , -  -Scolytus rugulosus, Ratz. GOCE 


7) eon . Phloeotribus pHa e Harr. 69°") 
Wild Black Cherry, at 
Prunus ser otina, Hhrh. Platypus compositus, Say. 
Rig Dryocoetes n. sp. 

Scolytus rugulosus, Ratz. 


Wo | Phloeotri bus liminaris, Harr. 


CORNACE/ZE. 

Flowering Dogwood, 
Cornus florida, lL. Pityophthorus minutissimus, 

; Zim. 


oe Ae Dee: aS lay es Bee 


a os ‘ i Aa 


“tite 


~ 


t 


raxinus sumbuiafotia, Lam. Ber MeRKS Eee say SOK 
{ Wie eh on ety insin ts aculeatus, Say. TB 


Bis “LAURACEA Hyper 


{ SSNS: aN 
— 


e es Sassafras, Binal, Nees. _Corthynspunetatissimus, Zimm, as 


aig Morea ot DRETOACH AR). 
-Stppery, Red Elm, if 4 


— Olmus fulva, Michx. Platypus com positus, Say. 


-Ubnus ving tage L. Hylesinus opaculus, Lee. 
es Xyloterus politus, Say. 
as. Monarthrum mali, ae ay 
ackheny “Hoop Ash,” mee “A 
Gee Celtis occidentalis, LL. Scolytus muticus, oy) 

. Black, or Red Mulberry, 

Morus rubra, WL. - Phieotribus frontalis, Oliv 


JUGLANDACEE | 
EY : “White Walnut, Butternut, 3 
ew fer lanseciered, Tues, -Hypothenemus sp. b. 
Black Walnut, | ct SOs) Dataat cats Sh 
| Juglans nigra, VL. Hypothenemus sp. b. cr 
E co a3 
| Hicoria, Raf! eis 
 Carya, Nutt. Xyloterus politus, Say 
2 - Xyleborus celsus, Eich 
Xyleborus fuscatus, Hich. | 
ie Xyleborus sp. d. 
' Hypothenemus dissimils, 
SAL “3 Zimm. 
2 op ae i Hypothenemus sp. e. 
Scolytus quadrispinosus, Say. 64 — 


: Chramesus icorie, Lec. me a fae 

oo J | CUPILIFER pas: 

“Sweet, or Black Birch, Pate h a 
— Betua lenta, L. - Xyleborus pyri, Peck ae 

ny a Dryoceetes n. sp. OT tae 

Si getad Xyloterus politus, Say. ee ee) 

rite Bitoh: Ga 

Betula populifolia, Ait. Xyloterus politus, Say 39 
Xyleborus pyri, Peck 41 


Dryoccetes n. sp. 55. 


White Oak, 
Quercus alba, L. 


Chestnut Oak, 
Quercus prinus, Vu. 


Red Oak, 


Quercus ubra, L. 


 Searlet Oak, 


Quercus coccinca Wang. 


Black Oak. 


Quercus tinctoria, Bart. 


Jack Oak, 


Quercus nigra, L 


Chestnut, 
Castanea sativa, Mill. 
var. Americana, Sarg. 


162 


inert fasciatum, Say, ; 

Monarthrum mali, Fitch, 

Pityophthorus minutissimus, 
Zita es oes ; 

Hypothenemus sp. : 

Hypothenemus sp. 

Xyloterus politus, es 

Xyleborus sp. b. 

Xyleborus pubescens, Zimm. 


Pityophthorus furans ssimus, 
Aimm.. ' 
Xyleborus sp. b. 


Monarthrum mali, Fitch, 
Xyloterus politus, Say, 
Xyleborus pyri, Peck. 


Pityophthorus minutissimus, 
Zimm. 


Platypus quadridentatus, Oliv. 

Playtypus compositus, Say, 

Monarthrum fasciatum, Say, 

Monarthrum mali, Fitch, 

Pityophthorus minutissimus, 
Zimm. 

Xyloterus politus, Say, 

Xyleborus obesus, Lec. 

Xyleborus fascatne, Eich. 

Xyleborus sp. b. 

Xyleborus sp. d.- 

Xyleborus pubescens, Zimm. 

Monarthrum mali, Fitch 

Pityophthorus minutissimus, 
Zimm. 

Xyleborus sp. b. 

Xyleborus sp. c. 

Xyleborus pubescens, Zimm. 


Platypus quadridentatus, Oliv. 


Platypus compositus, Say, - 
Monarthrum mali, Fitch, 
Xyloterus politus, Say, 
Xyleborus, sp. d.-. « 


Xyleborus pubescens, Zimm. 


ag gus fervusinon, Ait, 


«is = Bec tN en, 
E rge p 


ia 
P2 , / 


el eaar Bi ees 


iG. | Juniperus Virginiana, LL. 


=a 


“White Pin ne, 
Pinus strobus, E 


ae: 
14 


% fe Pines.” 
f White Pine. : 


Pinus strobus, Le 


| Loblolly Pine, - 
Pinus Taeday Ly 


. 1 
es on 


het ‘Pitch Pines 
5 Pinus rigida, Miller. 


2 ‘able Mountain Pine, 
Pi Pinus pungens, Michx. 


— Serub Pine, 
Pinus Virginiana, Miller. 


oe y : q (Pinus 7nOps, Aarts ) 


Dae Caer 


- SALICACEAI. neat at: 


Populus § e7 andid ntata, Michx. X yloterus retusus, Lee. 


Monarthrum mali, Fitch, 


- Gnathotrichus meteriarius, 


Pine ant ahmihipeltay bay. 
~Monarthrum ijasciatum, Say, 
Monarthrum mali, Fitch, 
Nyloterus politus, Say, 
Xyleborus pyri, Peck, 
Xyleborus obesus, Lee. . 


‘ 


“? 


“ 


GONTHEER 2! <6 PN et a 


Phloeotribus sp. b. eats 
Phloeosinus dentatus, Say. 
Xyileborus, sp. a. 


Gnathotrichus retusus, Lec. 


Fitch, ; ' 
Pity ophthorus sp. a. 
Pityophthorus sparsus, Lec. . 
Pityophthorussp. d. > 


Tomicus callographus, Germ. 58 | te 
Tomicus cacographus,-Lec., 59 
Tomicus pini, Say, 60: Sie 
Tomicus avulsus, Wich. Ghee 
Tomicus caelatus, Hich. 62) ane 
- Dendroctonus terebrans, Olive CORES ais 


Dendroctonus frontalis, Zimm. 79 
Crypturgus pusillus, Gyll. ‘SON era 


Y 
Hylurgops glabratus, Zett. 82 
Monarthrum fasciatum, Say, 4 ~ 

~Monarthrum mali, Fitch, — os 
Gnathotrichus retusus, Lec, 6 | 
Gnathotrichus materiarius, 5" 

Fitch, ens 
Pityophthorus, Sp. as ae 


Pityophthorus, pullus, Zimn. 10 
Pityophthorus, plagiatus, Lec., Lia 
Pityophthorus, sparsus, Lec., 12 
Pityophthorus, confinis, Lec., 14 
Pityophthorus, lautus, Hich, 18 


% 


athe different pines mentioned are attacked by one or more of the insects named under this 


pins if 


allow Pino 


Black Spruce, 


Pinus echinata, Miller, 
(Pinus mitus, Michx.) 


t 
i 


‘ 


' Picea mar jana, (Mill. ) B.S. 
lige 
(Picea nigra, Link.) 
(A bres nigra, Poir. ) 


ae Norway $ pruce (foreign.) 


Pie ea excelsa, De candolle. 


Hem'ock, 


Tsuga Canadensis, Carr, 


‘Pityophthorus, sp. ie st ea 
Pityophthorus, sp- €, — 


Pityophthorus, s 
Pityophthorus, sp. g 


sp. fy pee 


Hy pothenemus, sp. a, 


_ Xyloterus scabricollis, Lee., y 
Xyleborus sp. f., 
Tomicus callographus, Germ. s 


e7 


‘Tomicus: cacographus, Lecak 
Tomicus pini, Say hk 
Tomicus avulsus, Hich., 
Tomicus caelatus, Bich. 
Dendroctonus terebranis. Oliv., 
Dendroetonus frontalis, Zim, pee ai 


Crypturgus pusillus, 


Hy lastes sp., 


Hylurgops prabaetlte Lett, 


Pityophthorus cariniceps, Lec. Ae 
Pityoyhthorus hirticeps, Lec. — 
Pityophthorus sp. c¢. 
Pityophthorus | 


Eich, 


tubereulatus, 


Xyloterus bivittatus, Kirby, 
Xyloterus polytus, Say, 


Dryocoetes autographus, Ratz, 


Dryocoetes affaber, Mann., — 
Dry ocoetes eranicollis, Lec. 
Tomicus cacographus, Lec. 
Tomicus pini, Say, 


Tomicus celatus, Kich, 


Ps 
Bee ae penn i 


5 
“| 


ay a 


Polygraphus rufipennis, Kirby, 6S 


Dendroctonus frontalis, Zimm. 


Crypturgus, pusillus y Gyll. 


Dryocoetus autographus, 
Tomicus cacographus, 


Lee. 


Tomicus pini, Say. 
Tomicus cxlatus, Eich. 


Dendroctonus frontalis, Zimm. 
Crypturgus pusillus 


Monarthrum fasciatum, : 


S, Gyll. 


Monarthrum mali, Fitch,’ 
Xyloterus bivittatus, Kirby 


Xyloterus politus, Say, 
Xyleborus pyri, Peck 
Xyleborus obesus, Lec. 
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ing the wheat received last fall with what I grew from this seed, I 
see it improving, or what I have grown is a better quality. Making 
it short, the Nail Club “will yield more,” everything being the 
same, than any other wheat I have ever grown. 
JESSE L. Bonar, 
Glen Easton, Marshall County, W. Va. 


Fairmont, W. Va., Nov.,19, 1889.. 
My Dear Sir: 

The eighteen bags sent me last fall were distributed as follows: 

In Paw Paw district ot this county one bag to J. A Floyd, one 
to John Straight, one to Z.G. Morgan and two to O. P. Floyd. 
In Mannington district, one bag to Jacob Myers, one to J. J. Mur- 
ray, one bag to Fleming Hamilton and one bag to A. Z. Riggs. 
In Fairmont district, one bag to Charles Conaway, one bag to 
Thomas Conaway, one bag to B. D. Fieming, one bag to John B. 
Gray, one bag to M. L. Fleming, one bag to E. Hamilton and one 
bag to Eugenius Wilson. Lincoln district, one bag to S. E. Flem- 
ing, and one bag to T.R. Hall, in Winfield district. 

The wheat was delivered to all except Messrs. B. D. and M. L. 
Fleming, who failed to get the bags left for them from the depot, 
which tact did not come to my knowledge until in the spring 
when I had the two bags taken home and this fall had them eare- 
fully seeded by a neighbor. I would rather you would turn the 
price of those two bags into the Station funds, and draw on me 
for the amount. I have been informed that the wheat sent to 
Mannington district, was received too late to be seeded and was 
not, in fact, sown until this fall. This I only have from hearsay, 
as I have failed to hear personally from any of the parties. I en- 
close you the only report I have received ; namely, from Captain 
Gray. I hope to hear from some others within afew days. lex- 
pected a very careful report from O. P. Floyd, who was ‘one of our 
best farmers and a very painstaking man, but he died about the 
time the wheat was harvested. I regret very much the delay in 
this matter, but I could not help it. 

Very truly yours, 
C. L. Smirs. 
SECOND DISTRICT. 


Variety of wheat tested, “Lancaster.” 

Quality of seed was good. , 

Sowed 1 bushel per acre November 8th., on tough, white oak 
soil, prepared in the usual way. Condition of soil at time of sow- 
Ing was very wet.- Corn was growing on the land in 1887. Yield 
50 bushels per acre. In 1886 in grass, in 1885, grass. Soil is con- 
sidered medium. Wheather following sowing was very wet. 
Stand of wheat secured in the fall was thin. Crop stood frost 


very well, best of any I had. Crop grew tall. Ripened July 4th. 
Yield 19 bushels per acre. 


I think 1t a good wheat. Jno. B. Gray, 
Fairmont, W. Va. 
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RECEPITULATION FOR TEE SECOND DISTRICT. 


“NAIL CLUB.” 
Considered the best wheat ever grown. 


“SOLID GOLD.” 
Considered excellent for high, thin land. 
‘““MICHIGAN BRONZE.” 
Better than either “Fultz” or “Pool.” 
“LANCASTER.” 
Considered a good wheat. 
24 tests were sent to this district, of which 
4 were reported upon as follows: 
“Naii Club.” 1 report favorable. 
reports unfavorable. 
“Solid Gold” report favorable. - 
. reports unfavorable. 
report favorable. 
reports unfavorable. 
report favorable. 
reports unfavorable. 


“Michigan Bonze”’ 


“Lancaster.” 


or oF Op © 


THIRD DISTRIOT. 


Variety of wheat tested “German Amber.” 

Quality of seed received was very good. . 

Sowed 17 bushels November 1, 1888, on yellow clay soil, pre- 
pared by plowing in the wheat with a shovel plow. The ground 
was too wet to use another plow. The condition of soil at time 
of sowing was not at all good, being too wet. The land in 1887 
wasincorn. Yield 50 bushels per acre. In grass the year be- 
fore. The soil is considered a very good clay for wheat. Weather 
following sowing wasrather rainy. No hard freezing during the 
winter. Stand secured in the fall was very good, but scarcely 
made a show before March. So far as I was able to observe there 
was no fly, rust, or anything, to interfere with or attack the wheat. 
It stood the winter well, and I will sow it this fall. It grew vig- 
orously the whole spring. Ripened July 4th. Yield nineteen 
bushels. It is a splendid wheat, in my opinion, for this locality. 
A number of persons inquired as to the name of the wheat, and 
admired it from first to last. Think it an excellent, hardy wheat., 
Yield big, but the fall was so wet that I was delayed in sowing 
more than a month. It ought to be sown in October or Septem- 
ber. I intend to sow 10 bushels in bottom land the present month. 

D. Basse, 
Lost Oreek, Harrison county, W. Vn. 


Variety of wheat tested ‘‘Purple Straw.” 

Quality of seed good. ‘ 

Sowed 14 bushels per acre October 31st, 1888, on red clay soil 
prepared by plowing the wheat in with a shovel plow. Weather 
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Staphylinid larva, 125. ' 
Tachina, sp. 119. | ‘i 

Tenebricides corticalis, 145. 

_ Tenebrionid larva, 164. 

Tetrastrichus, sp. a. 117, 

Tetrastrichus, sp. b. 118. 

Thanasimus dubius, 117, 119, 151. 

Thanasimus formicarius, 152. 

Thanasimus trifasciatum, 150. 

-Thanasimus, sp. d. 153. 

Yhansimus larva, 117. 

Thaneroclerus sanguineus, 154. 

_ Tomicus avulsus, 61, 156. 

Tomicus cacographus, 59, 88, 89, 105, 131, 1382, 135, 144, 151,156, 161. 
Tomicus ceelatus, 62; 107, 110, 121. 

Tomicus calligraphus, 68, 105, 132, 136,148, 149, 151, 

Tomicus pini, 60, 105, 121. 125, 159, 161. 

Tomicus plagiatus, Ila, 63, 93,101. 

Tomicus sparsus, 12. 

Trigonoderus, sp., 113. 

Xantholinus cepalus, 122, 

Xyleborus cxelatus (see Tomicus cwlatus). 

Xyleborus celsus, 44, 160. 

Xyleborus fuscatus, 45, 163. 

Xyleborus obesus, 42. va 
Xyleborus pubescens, 61, 163. 
Xyleborus pyri, 41. 

Xyleborus saxesenii (see Xyleborus xylographus). 

Xyleborus eee ss 49, a 
Xyleborus sp. a. 42. : Ve 
Xyleeborus sp. b., 46, 165. 7 
Xyleborus sp. c.,. 4 
Xyleborus sp. d., 48. 
Xyleborus sp. e., 
Xyleborus sp. f 
Xyleborus sp. g., 53. 
Xyloterus bivittatus, 3'7) 188, 139, 154. 
Xyloterus politus, 39, 128, 140. 
Xyloterus retusus, 36. 

Xyloterus scabricollis, 38. 

Xyioterus unicolor (see Xyloterus eta sk 
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Collected in 1890-1893, Including Injurious, Beneficial and other In- 
sects Taken on or tn Some Part of the Tree Examined, 


By A. D. Hopxtns. 
INTRODUCYrORY*. 


The depredations by insects on certain forest and shade trees of 
West Virginia during the past three years have been such as to de- 
mand special investigation, with a view of finding the species re- 
sponsible for the primary cause of the premature death of trees; 
also to discover, it possible, methods of repelling or destroying them. 

Insects injurious and beneficial to the Yellow Locust, the 
Black Spruce and the Pines have claimed the greater share of my at- 
tention, yet at the same time, such insects as were found on or in 
other kinds of trees and shrubs were collected and their habits, so 
far as observed, noted. 

These investigations have not, as yet, been sufficiently com- 
pleted to justify a detailed report of the work and results; therefore 
this catalogue is sent out in advance of more popular bulletins on 
the subject to be issued at the end of another season’s work. 

This catalogue and the one preceding it on West Virginia 
Scolytide are issued in this form, and in small editions not for gen- 
eral distribution, but for those who may be interested in such re- 
cords of original observation, on the habits and life histories of 
forest, shade and fruit tree insects 

The species herein mentioned have been collected or bred by 
me during the past three years, and the reference to habits, dates, 
etc., are from my notes and records. 

It is my intention to continue the study of the life histories 
of forest tree insects, and to publish from time to time supplements 
to these catalogues containing lists of additional specics found, to- 
gether with necessary corrections and revisions. 


*See also introductory to Catalogue of W. Va., Scolytidw Bulletin 31, 1893. 
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My time being devoted almost exclusively to the study of 
insects from an economic standpoint, I have little time for system- 
atic study, except on the family Scolytida; therefore I shall, as 
heretofore, depend largely upon the authoritative specialists for de- 
terminations of species. 

I desire, in this connectian, to acknowledge the kindness of 
the following named persons who have made first determinations 
for me of species in orders and families in which they are specialists: 
Dr. C. V. Riley, Mr. L. O. Howard, Mr. William Ashmead, Mr. HE 
A. Schwarz, of the Division of Entomology at Washington; Dr. G. 
H. Horn, of Philadelphia, Dr. W. J. Holland, of Pittsburg; Mr. W. 
H. Edwards, of Coalburg, W Va.; Prof C. H. Tyler Townsend, of 
Los Cruces, N. M.; and Oberforester W. Eichhoff, of Strassburg, Ger- 
many. 


Exhibit Collections. 


Two exhibit collections have been prepared during the past 
winter. One for the exhibit by the Association of Agricultural Col- 
leges and Experiment Stations in the Agricultural Building; the 
other for the West Virginia Exhibit in the Forestry Building at the 
World’s Columbian Exposition. The former consists of West Vir- 
ginia Scolytide and some of their enemies, and contains 299 insects 
and 284 wood and bark specimens, showing character of damage to 
wood and bark of forest, shade, fruit trees, etc. The latter consists 
of West Virginia forest and shade tree insects and examples of their 
work in wood and bark, including 240 insects and 250 other speci- 
mens. The species numbered in jheavy type in this catalogue are 
represented in this collection. 

These exhibits, aside from indicating the character of work in 
Entomology carried on by the West Virginia Experiment Station 
are designed to call the attention of owners of timber and others, 
who are interested in the preservat'on of our forests, to the im- 
portance of earnest and careful investigations, with a view of becom- 
ing better acquainted with the habits and life histories of the insects 
which cause such great damage and loss. 
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Order COLEOPTERA; Family CARABID A. 


1. Cychrus Ridingsii, Bland. 
Collected under bark on spruce log. 
Adult September 2. 
Randolph county. 


2. Tachys nanus, Gyll. 
Colkected under bark on spruce log 
Adult September 1. 
Randolph county. 


3 Pterostichus adoxus, Say. 
Collected under bark on decaying 
spruce stump. 
Adults September 1. 
Randolph county. 


4. Pterostichus honestus, Say. 
Collected under bark on spruce log. 


Adult September i 
Randolph county. 


5. Platynus angustatus, Dej. 
Collected under bark on spruce 


stump. 
Adults September 1; July 11. 
Randolph and Grant counties. 


6, Platynus sinuatus, De}. 
Collected under dead bark on spruce 


log. 
Adult September 1. 
Randolph county. 


7. Dromius quadricollis, Lec. 
Collected under bark on spruce log. 


Adults March 30. 
Grant county. 


8. 


9. 


iC; 
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14. 
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Chleenius tricolor, De}. 
Collected under bark on Spruce log. 
Adult September 1. 
Randolph county. Bf 


Order COLEOPTERA; Family STAPHYLINIDZ#. 


Homalota sp 
With Tomicus caelatus, Tomicus pint, 
Polygraphus, rufipennis in Spruce and 
Dendroctonis frontalis in Pine. 
Adults September 1, 22, 25; October 21, 22; April 14,17; May 
4, 30; July 13. 
Randolph. Monongalia, Tucker, Wood and Pendleton counties. 
Quedius peregtinus, Grav. 
With Scolytids under spruce bark. 
Adult August 29. 
Randolph county. 


Xantholinus cephalus, Say. 
On bark of Black Spruce tree infested 
with Scolytids. 

Adults March 29. 

Tucker county. 


. Baptolinus longiceps, Fab. 


With Poygraphus rufipennis in 
Spruce bark. 

Adult September 1; March 28. 

Randolph and Tucker counties. 


. Olophrum obtectum, Fr. 


Collected under Pine bark. 
Adult October 17. 
Wood county. 


Siagonium americanum, Melsh. 
With Dryocoetes autoyraphus in 
Spruce bark, and Dryocoetus n. sp. 
in Birch bark. 

Adults May 8; July 11. Larvee May 8. 

Tucker and Grant counties. 


Order COLEOPTERA; Family PHALACRID Al. 


Olibrus bicolor, Gyll. 
Adults in Spruce bark and on Locust 
leaves. Larve in Ergot on grass. 
Adults March 10; July 9; August 29; May 21, Larve July 9, 
Wood, Randolph and Gilmer counties. 


16. 


17. 


19. 


20. 
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Order COLEOPTERA; Family CORYLOPHIDZA. 
Sacium biguttatum, Lec. 

Under bark on dead Beech. 
Adults August 22. 
Tyler county. 


Order COLEOPTERA; Family COCCINELLID A. 


Hippodamia convergens, Cuer. 


PREDACEOUS. 
Attacks Aphids on Apple and 
Locust 
Adults July 17, 20; August 8, 24, 25; September 7; October 
4; May 4 
Wood, Monongalia, Marshall, Brooke, Tucker and Jackson 
counties. 
Coccinella 9-notata, Hbst. 
PREDACEOUS. 
Attacks Aphids on Locust and Ap- 


ple. 
Adults April 17, 18; June 24; July 2, 11, 17, 20, 80; October 3. 
Webster, Wood, Marshall, Monongalia, Randolph, Cabell and 
Wirt counties 


Coccinella sanguinea, Linn. 
PREDACEOUS, 
Attacks Aphids on Cherry, Locust 
and Apple. 
Adults June 25, 26; July 7; August 7; September 7; October 4. 
Monongalia, Wood and Upshur counties. 


Adalia bipunctata, Linn. 
PREDACEOUS. 
Attacks Aphids on Locust, Box 
Elder, Apple and Balm of Gilead. 
Adults June 1, 11; July 16, 20; August’ 1, 7; September 7. 
Pupe June 1. Larve June 1. 
Hancock, Cabell, Monongalia and Marshall counties. 


, Anatis 15-punctata, Oliv. 


PREDACEOUS, 
Attacks Aphids on Box Elder. 
Adults April 27; June 11; July 21. Pup June Jl. Larve 
June 11. 
Monongalia, Wood and Wetzel counties. 


22. 


24. 


26. 
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Order CLEOPTERA; Family ENDOMYCHID. 


Endomychus biguttatus, Say. 
With Scolytids under Pine bark. 


Adults October 15; December 6. 
Marion and Monongalia counties. 


Order COLEOPTERA; Family COLYDIIDZE. 


. Coxelus guttulatus, Lec. 


Under dead bark on Beech and ° 

Pine. 
Adults May 6; July 22. 
Hampshire and Tyler counties. 


Aulonium parallelopipedum. Savy. 

Under bark on dead Beech and 
. Black Oak. 
Adults July 30; August 22. 
Tyler and Wood counties. 


5. Aulonium tuberculatum, Lec 


With Scolytids in Pine bark. 
Adults July 13 
Hampshire county. 


Colydium lineola, Say. 
PREDACEOUS, 
With Platvpus quadridentatus in sap 
wood of Black Oak; Xj~oterus politus 
in Maple; AlZonarthrum mai in Jack 
Oak; in Scolytid mines in Pine 
hark. 
Adults July 13, 29, 30; August 19,27; September 12 
Hampshire, Wayne, Tyler, Monongalia and Wood counties. 


Sosylus costatus, Lec. 
PREDACEOUS. 
With Platypus gquadridentatus in 
Black Oak. 
Adult July 29. 
Wayne county. 


. Philothermus glabriculus, Lec. 


With Scolytids under Spruce bark. 
Under dead Locust bark. 

Adults August 29; October 11. 

Randolph and Monongalia counties. 


30. 


ol. 
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Order COLEOPTERA; Family CUCUJIDZ. 


. Silvanus planatus, Germ. 


Under bark on dead Yellow Locust. 
Adults March 18. 
Wood county. 


Catogenus rufus, Fab. 

Under bark on dead Sugar Maple. 
Adults April 12. 
Monongalia county. 


Cucujus clavipes, Fab. 

Under bark on dead White Oak. © 
Adults February 25. 
Preston county. 


. Dendrophagus glaber, Lec. 


Under bark on Spruce log. 
Adults September L. 
Randolph county. 


3. Brontes dubius, Fab. 


Under bark on dead Locust. 
Adults April 9. 
Wood county. 


Order COLEOPTERA; Family MYCETOPHAGIDZ. 


34, Litargus 6-punctatus, Say. 


OO. 


w 
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Under bark on dead Beech. 
Adults April 17. 
Wood county. 


Diplocoelus brunneus, Lec. 

Under bark on dead Beech. 
Adults August 22. 
Tyler county. 


Order COLEOPTERA; Family HISTERIDZ. 


Hololepta fossularis, Say. 
Under bark on dead and dying Pop- 
ulus, Hickory and Locust. 
Adults April 5; June 13; August 8; October 11; Eggs Octo- 
ber 11. 
Wood county. 


37. 


40. 


41. 


44. 
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Hister parallelus, Say. : 
With  Dryocoetes autographus in 
Spruce. Zomicus Cacographus and 
Gnathotrichus materiartuy in Pine 

Adults May 18; June 24, 29; July 20; November. 

Monongalia, Wood and Marshall counties. 


. Hister cylindricus, Payk. 


With Zomicus cacographus and Tom- 
tcus calligraphus in Pine bark. 
Adults, May 5, 8; August 12. 
Wood and Pendleton counties. 


. Paromalius estriatus, Lec 


Under Hickory and Black Oak bark. 
Adults March; July 30; October 27. 
Wood and Monongalia counties. 


Paromalus bistriatus, Er. 
With Polygraphus rujfipennis in 
Spruce bark. 

Adults July 11; August 30. 

Randolph and Tucker counties. 


Paromalus difficilis, Horn. 
With Polygraphus rufipennis and Dry- 
ocoetes affaber in Spruce bark. 
Adults July 8; August 28; September 1; Pupe July 8. 
Randolph county. 


2. Plegaderus transversus, Say 


With TZomicus cacographus in Pine 
bark. 

Adults June 24, 29; July 20. 

Wood and Marshall counties. 


Order COLEOPTERA; Family NITIDULIDA. 


3. Colastus unicolor, Say. 


With Pityophthorus confinis and Tom- 
tcus calligraphus under bark on dead 
pine 

Adults May 4. ; 

Pendleton county. 


Epurea avara, Rand. 


Under dead bark on Spruce logs. 
Adult July 8. 


Grant county. 


-_  — 


45. 


46. 


48. 


49. 
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Epureea truncatella, Mann. 
With olvgraphus rufipennis in 
Spruce bark. 

Adults March 26; July. 

Tucker and Grant counties. 


Prometopia 6-maculata, Say. 

Under bark on dead Beech, 
Adults August 22. 
Tyler county. 


7. Cryptarcha ampla, Er. 


With Cyllene robinie larviee under 
bark on living Yellow Locust tree 
Adults May 1 
Wood county. 


Ips fasciatus, Oliv. 
With Cyllene robiniw l\arvee under 
bark on living Yellow Locust tree 
and Ajloterus bivittatus on Spruce 
log. 

Adults March; April 5; May 1, 9 

Wood county. 


Nitidulide larve. 
Ips fasciatus? 

With Xyloterus bivittatus in Spruce 
wood; Platypus composttus in Bass 
wood. With Cyllene robinie larve in 
Locust bark on green tree. 

Larve May 14; June 1; July 9, 21. 

Wood and Grant counties. 


. Ips sanguinolentus, Oliv. 


With Ayloterus politus under Sugar 
Maple bark; also feeding on Black 
Walnut sap. 

Adults April 5; May 9. 

Wood and Grant counties. 


. Rhizophagus dimidiatus, Mann. 


With Scolytids under Spruce bark. 
Adults March 26; September 1. 
Randolph and Tucker counties. 


Rhizophagus bipunctatus, Say. 
Under bark on dead Beech with 
Monarthrum fasciatum and with 
Dryocoetes n. sp. in Birch bark, 

Adults March 21; April 18; October 21. 

Wood, Pendleton and Monongalia counties. 


53 


54, 


55. 
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Order COLEOPTERA; Family LATHRIDIID/ 


Latridius maculatus, Lec. 

Under bark on dead Beech. 
Adults October 24. 
Wood county. 


Latridius opaculus, Lec. 

Under bark on dead Beech 
Adults October 21. 
Wood county. 


Corticaria sp. 

On Ycllow Locust leaves. 
Adult May 21. 
Wood county. 


. Corticaria elongata, Hum. 


With TZomicus calligraphus under 
bark on Pine. 

Adults July 27. 

Wirt county. 


Order COLEOPTERA ; Family TROGOSITIDZ. 


. Nemosoma cylindricum, Lec. 


With Zomicus cacographus in Pine 
bark. 

Adults May 20: 

Wood county. 


58. Trogosita virescens, Fab. 


Under bark on dead and dying 
White and Yellow Pine trees. 
Adults May 4; July 20. 
Marshall and Hampshire counties. 


Tenebrioides corticalis, Melsh 
Under bark on dead Apple tree, and 
with PAloeotribus frontalis in bark 
of live Mulberry. 

Adults September 7. Pup April 25. Adult emerged May 12. 

Monongalia and Wood counties. 


Tenebrioides castanea, Melsh. 


Under bark on dead Beech. 
Adults August 22. 
Tyler county. 
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Bactridium ephippigerum, Guer. 
Under partly green bark on Bass- 
wood log, and under bark on dead 
Beech 

Adult April 17; July 21. 

Wetzel and Wood counties. 


Order COLEOPTERA; Family ELATERIDZA. 


2. Tharops ruficornis, Say. 


WOOD BORER, 
In dead Beech wood and. on bark of 
dead maple. 
Adults May 27; June 16; July 10. 
Grant, Randolph and Monongalia counties. 


Alaus oculatus, Linn. 
WOOD. BORER, 
In green Oak wood and in decaying 
wood. 
Adults June 19. Larvee May 8; March 10. 
Wood county. 


. Hemirhipus fascicularis, Fab. 


PREDACEOUS, 
Larva attacks Cy//ene prcta larvee in 
Mulberry wood. 
Adults bred June 5; Larvee April 9. 
Wood county. 


Order COLEOPTERA; Family BUPRESTIDZ. 


5. Chalcophora campestris, Say. 


BARK BORER. 
Said to infest dead and dry Syca- 
more, (Packard). 
Aduits flying May 18; June 10. 


Dicerca divaricata, Say. 
BARK BORER. 
Attacks bark on dead Peach tree. 
Collected Adults May 11; July 12; September 12. 
Wood and Randolph counties. 


Dicerca obscura, Fitch. 
BARK BORER, 


On dead Oak branch. 


Adult May 18. 


Wood county. 
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38. Dicerca lurida, Fab. 


BARK AND WUOD BORER, 
Said to attack Pig Nut Hickory 
(Harris). 
Adult flying May 2. 
Wood county. 


Buprestis rufipes, Oliv: 
Adult flying July 20, August 19. 
Monongalia county. 


Buprestis lineata, Fab. 
Adult flying June 21. 
Wood county. 


Melanophila fulvoguttata, Harv. 
BARK BORER. 


Infests green bark on living, injured 
and dying Hemlock trees. 

Adults March 31; May 9: June 16; July 17. 

Upshur and Grant counties. ~ 


Melanophila sp. a. 


BARK BORER, 
Collected on Spruce logs. 
Adult June 21. 
Randolph county. 


3. Anthaxia seneogaster, Lap. 


BARK BOKER. 
Infests bark on dying Hickory trees. 
Adults April 23; May 21. 
Wood county. 


Anuthaxia viridicornis, Say. 
BARK BORER, 
Infests dying Willow ant Spruce ? 
May 4; June 25; August 30; September 11. 
Wood and Randolph counties. 


Anthaxia flavimana, Gory. 
TWIG BORER. 
Infests dying Plum branches. 
Adult May. 
Wood county. 
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Chrysobothris femorata, Fab. 
BARK AND WOOD BORER. 

Infests bark on logs, stumps, injured 
and dying trees; White Oak, Black 
Oak, Apple, Hickory, Maple, Bass- 
wood 

Adults May 1, 15, 18,20; June 16,23; July 20, 27. Larve 

March 20:and November to April. 
Wood, Grant, Wetzel, Upshur and Monongalia counties. 


Chrysobothris pusilla, Lap. and Gory. 
BARK. BORER, 
Collected on Spruce logs. 
Adults September 1. 
Randolph county. 


Chrysobothris azurea, Lec. 
BARK AND WOOD BORER. 
Infests Pine Bark and wood on 
branches of dead trees 
Adults May 38, 5, 15. 
Wood, Hampshire and Grant counties. 


Acmseodera ornata, Fab. 
Adults flying June 16, 24. 
Wood county. 


Acmeeodera culta, Web. 
WOOD BORER, 


Infests bark and wood of dead Hick- 
ory. Adults found on Locust leaves, 
Dandelion and Wild Rose Blossoms. 
Adulis May 18, 21; June 23; September 15. 
Wood and Monongalia counties. 


Buprestid sp, c. 

On dead Hickory. 
Adult July 24. 
Monongalia county. 


Agrilus otiosus, Say. 
BARK BORER, 

Infests bark on dead twigs and 
branches of Hickory, Black Walnut. 
Adults feed on Walnut and Hickory 
leaves. 

Adults April 14, 23; May 15, 18, 21,30; July 4, 16, 25. 

Wood, Upshur, Calhoun and Monongalia counties. 
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Agrilus bilineatus, Web. 
BARK BORER. 
Infests green bark on stumps, living, 
injured and dying trees. May cause 
the death of trees. Infests White 
Oak, Black Oak and Chestnut. 


Agrilus fallax, Say. 4 
BARK BORER, 

Infests bark and wood of dying 

branches on living and dying Hack- 

berry. 

Adults May 2.° 

Wood county. 


Agrilus politus, Say. 
BARK BORER. 
Infests green bark on living Willow 
trees. May be the primary cause 
of death of young trees 
Adults June 18, 27. {Pupe May 4; June 27 Larve May 5, 20. 
Grant and Wood counties. 


Agrilus egenus, Gory. 
BARK BORER. 

Larvee infests bark on dead and 
dying branches on living and dying 
Yellow Locust trees; adults feeding 
on leaves, common. 

Adults April 24; May 15, 18, 20, 21, 80; June 1, 18, 15, 16, 27; 

July 16. Pupve May 20; Larvee May 20. 
Monongalia, Wood and Hancock counties. 


87. Agrilus sp. b. 


BARK BORER. 
Infests green bark on White Oak 
stumps. 

Adults April 29; June 25. 

Wood county. 


88. Agrilus sp. c. 


BARK BoRER, 
Infests green bark on living and 
dead Dogwood. 

Adult April 14 

Wood county. 
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Order COLEOPTERA; Family LAMPYRIDZ 


89. Lucidata atra, Fab. 
Under dead bark on Spruce and 


Apple trees. 
Adults March 29; June 16; November 2. 
Wood, Monongalia and Tucker counties. 


90. Ellychnia corrusca, Linn. 
Common on Spruce bark. 


Adult March 29. 
Tucker county. 
91. Chauliognathus pennsylvanicus. De G. 
PREDACEOUS, 

Larvie attacks Lcdvtolopha insiticina 
(Locust Twig Borer) in Yellow 
Locust. twig. 

Larve September 17. 

Monongalia county. 


Order COLEOPTERA; Family MALACHIDA. 


92. Attalus scincetus. Say. 
With Scolytus rugu/osus in Apple 


bark 


Adult March 21. 
Monongalia county. 


Order COLEOPTERA; Family CLERIDZE. 


93. Elasmocerus terminatus, Say. 
PRED/ CEOUS. 


With Srvoxylon basilare, Azgrilus 
ottosus and Chramesus tc. rie in dead 
Hickory branches. 
Adults flying June 22. Adults bred from Hickory April 23. 
Wood and Monongalia counties. 


94. Cymatodera bicolor, Say. 
PREDACEOUS 
With Ph/lwosinus dentatus? in Cedar 
bark. 


Adult May 15. 
Wood county. 
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95 Cymatodera inornata, Say. 
PREDACKOUS., 


In outer bark on green Pine. Proba- 
bly attacks Aymenopterous insects. 
Adult October 15. 
Marion .county. p 


96. Clerus quadrisignatus, Say. var. nigripes, Say. 
PREDACEOUS, 


With TZomicus cacographus and 
Pityophthorus pullus in Pine bark and 
with Ph/oeosinus dentatus in Red 
Cedar bark. 

Adult May 4, 9 

Grant county. 


97. Clerus sp. a. 
PREDACEOUS. 


In pith of dead Sumach. Probably 
attacks Adynerus sp 

“Adults bred April 20; June 25. Larve April 1. 

Wood county. 


98. Thanasimus trifasciatus, Say. 
PREDACEOUS, 


With Polveraphus rufipennis under 
Spruce bark. 
Adult March 28; August 29. Larva March 28. 
Randolph and Tucker counties. 


99. Thanasimus dubius, Fab. 
PREDACEOUS, 
Attacks Tomicus cacographus, Tomi 
cus calligraphus Dendroctonus fron- 
tals, Pityophthorus pullus, Pityoph- 
‘thorus  tuburculatus, Pityophthorus 
sp. @. in Pine bark; Polygraphus 
rufipensts in Spruce bark and Aydesz- 
nus opaculus in Elm bark. 
Adults May 2, 8, 30; August; September 1; October 6; Novem- 
ber; Larve March 28, 31; May 4; July 21, 30; August 
29; September 7, October 6, 10, 21. 
Randoph, ‘Tucker, Hampshire, Monongalia, Grant and Wood 
counties. 
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100. Clerus formicarius, L. 
Thanasimus formicarius, L 
The Kuropean Bark Beetle Destroyer. 
Destructive to Scolytids in Kuropean 
coniferous forests One thousand 
live specimens of adults, larvie and 
pupe imported to America in Octo- 
ber, 1892, by the West Virginia Ex- 
periment Station, ailed by owners 
of ine forests. First adults col- 
lected by me in Government forest 
of Pinus sylvestris near Hagenau, 
Elsace, Germany, August 29th, 1892. 
First adults set free in America, in 
Pine forests near Morgantown, 
West Virginia, on October 10th, 1892. 


101. Thaneroclerus Sanguineus, Say. 
PREDACEOUS. 
On Hemlock stump with Xyloterus 
bwvittatus. 
Adult May 8. 
Grant county. 


102. Phyllobeenus dislocatus, Say. 
PREDACEOUS, 

Attacks Polygraphus rufipenn’s in 
Black Spruce and Pityophthorus con- 
similis in Sumach (Rhus glabra) 
and with Scolylus rugulosus in Apple 
bark, 

Adults bred June 16, 20, 22; December 7. 

Randolph and Monongalia counties. 


103. Chariessa pilosa, Forst. 
PREDACEOUS, 
Under bark on dead Walnut and in 
dead grape vine. 
Adults April 15; May. 


104 Enoplium quadripunctatum, Say. 
PREDACEOUS. 
sred from dead Black Walnut 
branches. 
Adult April 8. 
Wood county 
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. Orthopleura damicornis, Fab. 
PREDACEOUS. 


With Buprestid larvee in Dry Hick- 
ory wood. 

Adults July 27. 

Wood county. 


. Clerid larvee, sp. a. 


PREDACEUUS. 
With Dendroctonus frontalis, Tomicus 
avulsus and Tomicus cacographus 
larve: in Pine bark. 
Larve June 23, 29; October 14. 
Wood county. 


Clerid larvee, sp. b. 
PREDACEOUS 
With Polvgraphus rujipennis, larvee in 
Spruce. 
Larvee July 28; March 26. 
Tucker and Wetzel counties. 
Clerid larvee, sp. c. 
PREDACEOUS 


With Phlewotribus liminaris in Wild 
Cherry and Scolytus ruyulosus in 
Apple bark. 

Larve March 2; July 13. 

Monongalia county. 


Clerid larvee, Sp. d. 

PREDACEOUS. 
With Scolytus rugulosus in Apple 
bark; Scolvtus guadrispinosus in 
Hickory bark and Scolytus muticus 
in Hackberry bark. 
Larvee March 2; July 20; October 7; November 23. 
Marshall and Monongalia counties. 


Clerid larvee, sp. e. 

With Zomicus Pint in Pine bark. 
Larve July 20. 
Marshall county. 


Clerid larvee, sp. f. 
With Cerambycid larve in Black 
Walnut bark. 
Larvee March 2. 

Monongalia county. 
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Order COLEOPTERA; Family PTINIDZ. 


112. Xestobium squalidum, Lec. 
WOOD BOKER. 
Infests dead wood of Black Spruce. 
Adults bred. Larvee collected March 31; May 9. 
Grant county. r 


113. Ptilinus ruficornis, Say 
WOOD BORER. 
Infests dead and dry wood where 
the bark has been removed on living 
trees, logs and stumps of Beech, 
Wild Cherry, Maple, Cultivated 
Cherry, Iron wood. 


Adults Feb. 17; April 12; June 10, 25,27; July 10, 17. 
Wood, Monongalia and Grant counties. 


114. Sinoxylon basilare, Say. 
“POWDER POST” WOOD BORER. 


Infests wood of dead Hickory and 
Mulberry. 
Adults April 14, 23; May 4, 15,22. Larvee May 4; March 18. 
Wood county. 


115. Bostrychus bicornis, Web 
WoOD BORER. 


Infests dead wood of Beech, Elm? 
Apple? 


Adults July 16, 80; Aug. 20. 

Hancock, Wayne, Monongalia and Wood counties. 
116. Lyctus striatus, Melsh. 
“POWDER POST” BEETLE. 

WOOD BORER. 
Infests seasoned wood of Hickory, 
Yellow Locust, Wild Cherry. Very 
injurious to stored handles, spokes, 
hoops, &e. ; 
Adults bred Feb. 17,29; June 23; July 7. Larve Jan. 1, 9. 
Grant, Monongalia, Pocahontas and Marshall counties. 
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Order COLEOPTERA ; Family LYMEXYLIDZE. 


Hyleccetus? larva, sp. a. 
OAK TIMBER WORM. 


Infests wood of White Oak Logs and 
trees. Cause “pin holes” in heart- 
wood and sap wood Very inju- 
rious ; 
Larvae, Mar. Lo. ‘ 
Wood county. 


Lymexylid larva, sp a. 
WOOD BORER, 
CHESTNUT TIMBER WoRM. 

Infests wood of living, injured and 
dead Chestnut trees and logs. Causes 
“pin holes” in wood. 

Larvee May 20; July 29. 

Wood county. 


Lymexylon, sp. a. 
WOOD BORER. 
Infests wood of dying Hemlock 
trees. 
Adult bred. Larve April 1. 
Marion county. 


. Lymexylon? larve sp. b. 


Wood BORER. 
Infests wood of Magnolia logs. 
Causes “pin holes” in wood. 

Larve July 21. 

Marshall county. 


Lymexylon(”) sp. c. 
WOCD BORER. 

Larve bore through the outer sap 
wood just beneath the surface and 
directly across the grain of the wood 
of large Aspen. 

Adults bred April 1. Pupwe March 27; Larve August 10; No- 

vember 7; March 27 
Monongalia county. 


Order COLEOPTERA; Family SCARABAIDZ. 


. Cloeotus aphodioides, I]l. 


Under bark on dead Chestnut Oak 
tree, 

Adults July 30. 

Wood county. 
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123. Cloeotus globosus, Say. 
Under bark on dead Black Oak. 
Adults July 30. 
Wood county. 


124. Macrodactylus subspinosus, Fab. 
ROSE BEETLE, 
POLLAGE PEEDER, 
Infests Yellow Locust and many 
other forest and shade trees. 
Adults May 30; June 12, 16, 23. 
Wood and Monongalia counties. 


125. Lachnosterna fusca, Froh. 
MAY BEETLE, 
FOLIAGE FEEDER. 
Adults infest Oaks, Persimmon and 
many other forest and shade trees, 
occasionally defoliating large trees. 
Larve feed on roots of grass, &e. 
Common throughout the State. 


126. Lachnosterna hirticula, Knoch. 
MAY BEETLE, 
FOLIAGE FEEDER. 
Intests Oaks ana other forest and 
shade trees. Defoliates large trees. 
Adults in company with above species defoliating Oak forest in 
Greenbrier county June 15, as reported by Editor of 
“Greenbrier Independent.” 


127. Valgus canaliculatus, Fab. 
Infests decaying wood of Pine and 
Peach stumps. 
Adult Feb. 
Wood county. 


Order COLEOPTERA; Family SPONDYLIDZK. 


128. Parandra brunnea, Fab 
: Under bark on dead Beech. 
Adults July 30. 

Wayne county. 
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Order COLEOPTERA: Family CERAMBYCIDZ. 
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Prionus laticollis, Drury. 
WOOD BORER . 
Infests dead wood of Pine stumps, 
Roots of living Black Oak and woud 
of Oak logs?. Probably a destruc- 
. tive species. 
Adults July 20; Aug; Pupe June 20; Larve? June; Eggs July. 
Upshur, Monongalia and Wood counties. 


Asemum moestum, Hald. 
: WOOD BORER. 
Infests wood near base of stumps 
and dying Pine and Spruce trees. 
Hastens death of trees and decay of 
wood. 

Adults April 20; May 8; June 21. Pupe April 20; Larve 

April 20; September 2. 
Wood and Randolph counties. 


Tetropium cinnamopterum, Kirby. 
BARK AND W0OD BORER. 

Infests green bark and wood on in- 
jured and dying Black Spruce trees. 
Very injurious. Hastens death of 
trees and causes rapid decay of 
wood. 

Adults March 381; July 9. Larve March 29; 31; July 7. 

Grant and Tucker counties. 


2. Smodicum cucujiforme, Say. 


BARK BORER, 
Under bark of dead Honey Locust, 
Beech and Elm. 

Adults June 25; July 16, 20. 

Wood, Wetzel and Hancock counties. 


Phymatodes variabilis, Fab 
THE WHITE OAK PHYMATODES 
BARK AND WOOD BORER. 


Infests White Oak, (Packard.) 
Adults flying May 9, 21; June 15, 16. 
Wood and Harrison counties. 


Phymatodes dimidiatus, Kirby. 
BARK BORER 


In bark of Spruce log. 
Adults June 21,28. Larve June 12. 


Monongalia, Pendleton and Randolph counties. 
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135, Callidium antennatum, Newm. 
WOOD BORER, 
Tntests wood of dying and dead Pine’ 
trees. Causes rapid decay of wood. 
Adults collected May 3. Also bred Jater. Larve May 38 to 6. 
Hampshire county. 


136 Chion cinctus, Drury. 
WOOD BORER. 
Infests dead branches of Black Oak. 
Adults June 16; Larve: March 18; December 20. 
Wood county. 


137. Eburia quadrigeminata, Say. 
WOOD BORER 
On dead Beech and Elm. Probably 
infests these trees. 
Adults July 17, 20, 22. 
Wetzel, Tyler and Brooke counties. 


138. Elaphidion mucronatum. Fab. 
WOOD BORER. 

Infests dead bark, and wood of 
Beech Green wood of living Sugar 
Maple and bark of Black Oak. 

Adults collected July 14, 25; August 1, 19. Bred Larve No- 

vember 26. Adults emerged later. 
Wood, Webster, Cabell and Monongalia counties. 


139. Elaphidion parallelum, Newm. 

- OAK PRUNER. 

TWIG BORER, 
Infests small, living branches of 
Black Oak, Jack Oak and Walnut. 
Causes the branches to break and 
fall 

Adults January; February 2; March 13. Larve July 29; 

August 6. 
Wood and Monongalia counties. 


140. Molorchus bimaculatus, Say. 
WOOD BORER. 


Infests dead twigs on living Black 
Walnut trees and dying wood of 
Dogwood. 

Adults bred April 8, 14; Larvee April 14. 

Wood county. 
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141. Purpuricenus humeralis, Fab. 
: Collected on Oak leaves: 
Adults collected June 23. 
Wood county 


142. Batyle ignicollis, Say. 
Adults collected July 15. 
Wood county. 


143. Cylene pictus, Drury. 
WOOD BORER, 
Infests dead branches and small trees, 
Mulberry and Ilickory. 
Adults April 9,14; Pupe April 9. Larvae April 9. 
Wood county. 


144. Cylene robinize, Forst. 


THE LOCUST BORER, 
Infests Jive bark and wood of 
healthy Yellow Locust trees. Very 
injurious and destructive. The pri- 
mary cause ol death of trees. 
Adults August 25 ; Sept 16,17. Larve May 1, 20. 
Monongalia. Mineral and Wood counties. 


145. Arhopalus fulminans, Fab. 
WOOD BORER. 
Infests sap wood of Oak, Chestnut 
and Hemlock logs Causes large 
worm holes in outer wood. Hastens 
decay. 
Adults April 18; May 12, 20; June 16; July 5, 24; Aug. 10. 
Pupae April 18. Larvae 18. Eggs Aug. 10. 
Wood, Calhoun and Monongalia counties. 


146 Xylotrechus colonus, Fab 

WOOD BORER, 
Infests bark and wood of logs and 
dead trees of Black Oak, White Oak, 
Hickory, Chestnut, Ash, Elm. 

Hastens decay of wood. 
Adults May 8, 11, 15, 20; June 25; July 3. Pupae April 23; 

Larvae April 12, 1%. 
’ Wood, Monongalia and Calhoun counties. 


147. Neoclytus luscus, Fab. 
* BAKK AND WOOD BORER, 
Attacks dead Ash. 
Adult Aug. 10. Eggs? Aug. 10. 
Monongalia county. 
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148. Neoclytus capreea, Say. 
WOOD BORER, 

Infests saw logs and dying trees of 
Black Ash. Very injurious to saw 
logs, boring numerous holes through 
the wood 

Adults emerging March 19; May 30. Pupw March 20. Larvee 

March 19, 20, 24. 
Wood ‘county. 


140. Neoclytus erythrocephalus, Fab. 


WOOD BORER 
Mining in bark and sap wood of 
dying and dead trees. Infests Lo- 
cust, Hickory, Oak, Persimmon, Ma- 
ple, Elm, Willow, Peach Apple. 
Adults May 1, 15, 19, 20, 21; July 14, 24; August 4; September 
2... Pupz March 18; May 1. 
Wood, Monongalia, Tucker, Randolph and Kanawha counties. 


150. Clytanthus ruricola, Oliv. 
WOOD BokhER. 


Infests dead Sugar Maple. 
Adults April 12; June 15. 
Harrison county. 
151. Distenia undata, Oliv. 
BARK AND We0D BORER 
Collected adult under loose bark on 
dead Che-tnut. 
Adult July 25. 
Wood county. 
152. Rhagium lineatum, Oliv 
BARK BORER. 
Mining under bark of dying trees. 
Changing to beetle in chip, cocoons 
: under bark, Infests pines. 
Adults April 8; May 5,9; Oct.17; Dec. 19. Pups Oct... Lar- 
ve July 14. 
Common in pine forests. 
153. Monohammus scutellatus, Say. 
WOOD BORER 
WHITE PINE “SAWYER,” 
Boring in sap and heart wood of 
saw logs, dying and dead _ trees. 
Cause large holes in wood. Hastens 
decay. Very injurious to timber. 
Infests White Pine, 
Adults May 5; Larve June 23; Oct 10, 
Pendleton and Marion counties. 
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. Leptostylus aculiferus, Say. 
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Monohammus confusor, Kirby. 
WOOD BORER, 


SPRUCE SAWYER. 
Boring large holes in saw logs and 
dying trees. Infests Black Spruce 
Adults Aug. 29. 
Randolph county. 


5. Monohammus marmorator, Kirby. 


WOOD BORER 
PINE SAWYER. 
Boring Jarge t oles in saw logs, dying 
and dead trees.  Infests Yellow, 
Pitch and Scrub Pines. 
Adults July 12. 24. 
Monongalia county, 


Dorcaschema nigrum, Say. 

Flying in Spruce forest. 
Adult June 23 
Pendleton county. 


. Goes oculatus, Lec. 


Adult collected ftying July 14. 
Randolph county. 


BARK AND WOOD BORER. 
Infests dead and dying Apple and 
Maple trees. 

Adults April 19; June 13, 18. 

Monongalia and Woo1 counties. 


Liopus variegatus, Hald. 
Adult collected flying Oct. 3. 
Monongalia county. 


Liopus alpha, Say. 
BARK AND WOOD BORER. 
Infests Yellow Locust twigs en dead 
tree. 
Adults bred April 24 Collected June 10. 
Monongalia county. 


Liopus punctatus, Lec. 
, WOOD BORER, 
Infests dying and dead Plum and 
Dogwood. 
Adults bred May 11, 20.. Pupez April 25; May 4. 
Wood county, 
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. Lepturges signatus, Lec. 


BARK AND WouD BORER, 
Infests dead Beech branches. 

Adults bred May. Larve April 12. 

Monongalia county. 


Hyperplatys aspersus, Say. 
BARK AND WOOD BORER, 
Infests dying and dead Sumach, 
Hackberry and White Walnut. 
Adults bred April 23; May 2. 
Wood county. 


Hyperplatys masculatus, Hald 
Collected on dead Maple and Yel- 
low Locust branches. 

Adults May 26; June 138. 

Monongalia county. 


Urographis fasciatus, De G. 
BARK BORER, 
Infests dying and dead Chestnut. 
Black Oak. 
Adults June 11; July 24. Pup Sept. 12 
Wood and Monongalia counties. 


Graphi surus pusillus, Kirby. 

Iofests bark on dead Black Spruce. 
Adults August 29; Sept. 2. 
Randolph county. 


. Ancanthocinus obsoletus, Oliv. 


Collected on Spruce stump. Bred 
from Pine bark 

Adults collected July 9. Larvee Nov 7. 

Grant county. 


Hoplosia nubila, Lec. 
BARK BORER. 
Infests bark on dead White Elm. 
Adult May 15. 
Wood county. 


Pogonocherus penicellatus, Lec 
WOOD BORER, 
Infests sap wood of dying and dead 
- Sumach, 
Adult July 16. 
Hancock county. 
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Eupogonius vestitus, Say 
BARK AND TWIG BORER, 
Infests White Walnut twigs. 
Adults bred May 30. 
Monongalia county. 


Oncideres cingulata, Say 
THE HICKORY TWIG GIRDLER, 


Girdles the twigs and small branches 
on living trees. Larva develops in 
dead portion Infests Hickory, 
Basswood. 

Adults July 22; October 29. Larve April 12. 

Marion, Wood and Mason counties 


Saperda discoides, Fab. 
BARK BORER, 


Infests bark on dead and dying 
Hickory. 

Adults bred May 12 and 30. Pupe April 30 

Wood and Monongalia counties. 


3. Oberea tripunctata, Swed. 


var. Myops, Hald. 
Adult collected flying July 15, 20. 
Randolph and Webster counties. 


Oberea ruficollis, Fab. 
Adult collected on Blackberry fruit July 25. 
Wood county. 


5, Cerambycid, sp. a. 


BARK AND WOOD BORER 
Infests bark and wood of dying Red 
Cedar. 

Adults bred May 8 

Hampshire county. 


Order COLEOPTERA; Family CHRYSOMELIDZE. 
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Anomoe laticlavia, Forst 
FOLIAGE FEEDER. 
Collected on Yellow Locust leaves. 
Common also on Sumach leaves. 
Adults June 10, 17; July 5. 
Monongalia, Wood and Gilmer counties. 


177 Chlamys plicata, Fab 
: FOLIAGE FEEDER, 
Larvae and adults frequent on Syca- 
more leaves. 
Adults April 17; May 11. Bred August 20. Larvae August 2. 
Wood and Kanawha counties. 


178 Cryptocephalus mammifer;* 
FOLIAGE FEEDER, 
Common on Yellow Locust leaves. 
Also collected on Blackberry and 
Raspbery leaves 
Adults May 20, 21, 80; June 1, 13. 
Monongalia and Wood counties. 


179. Pachybrachys atomarius, Melsh. 
FOLIAGE FEEDER. 
Frequent on Yellow Locust leaves. 
Adults June 16, 23, 26; July 16. 
Wood, Upshur and Hancock counties. 


180. Glyptoscelis pubescens, Fab. 
Collected on Pine leaves. 
Adults May 2. 
Wood county. 


181. Myochrous denticollis, Say. 
Collected on Yellow. Locust leaves 
Adult April 19; May 5. 
Wood county. 


182 Paria aterroima, Oliv. 
FOLIAGE FEEDER 


Collected on Yellow Locust leaves. 
Common. 

Adults May 18; June 10. 

Wood county. 


183. Colaspis brunnea, Fab. 
FOLIAGE FEEDER, 


Collected on Yellow Locust leaves 
June 27. Common on Grape leaves. 
Doing considerable damage. 

Adults June 25, 27; July 16, 22. 

Monongalia, Wood, Tyler and Hancock counties. 


*Determined by Dr. Horn, 
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. Colaspis tristis, Oliv. 
Collected on Yellow Locust and 
Blackberry leaves. 
Adults June 16, 17; Aug. 24. 
Wood county. 


Colaspis puncticollis, Say. 
Collected on Yellow Locust and Su- 
mach leaves. 

Adult June 1, 13; July 3, 30. 

Wood, Wayne Monongalia and Wirt counties. 


Doryphora clivicollis, Kirby. 

Collected on Yellow Locust leaves. 
Adults June 21. 
Mono gal aand Wood counties. 


Chrysomela saturalis, Fab. 
FOLIAGE FEEDER, 
Collected on Yellow Locust’ leaves. 
Adults April 5, 16,17; Aug. 8. 
Monongalha and Wood counties. 


Chrysomela scalaris, Lec. 

Collected on Mountain Ash leaf. 
Adults June 23. 
Randolph county. 


Chrysomela bigsbyana, Kirby. 
FOLIAGE FEEDER, 
Common on Willow leaves. 
Adults July 16, 30: 
Wood and Upshur counties 


Gastroidea cyanea, Melsh. 
FOLIAGE FEFDER, 
Collected on Willow leaves. 
Adult May and June. 
Wood county. 


Lina lapponica, Linn. 
FOLIAGE FEEDER, 
Common on Willow leaves. 
Adults April 12, 17, 29; May 2, 4; June 16. Eggs May. 
Wood and Upshur counties. ; 


Phyllodecta vulgatissima, Linn. 
FOLIAGE FEEDER. 
Very common on Black Willow 
leaves; eating surface of leaves 
Adults, Larve and Pupe June 16; .Aug 27 
Randolph county. 
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Cerotomacaminea, Fab. 
Collected feeding on sap flowing 
from wounds in green bark made by 
Cyllena robinie larve on Yellow 
Locust. 

Adults May 1; June 

Wood county. 


Phylechthrus gentilis, Lec. 
FOLIAGE FEEDER. 
Very common on Yellow Locust 
leaves. 
Adults May 21, 30; June 1, 12, 13. 
Monongalia and Wood counties. 


Adimonia cavicollis, Lec. 
FOLIAGE FEEDER, 
Common on Wild Red Cherry leaves. 
Defoliating trees. 
Adults common July 10. 
Tucker county. 


Blepharida rhois, Forst. 
FOLIAGE FEEDER, 
Collected on Sumach. 
Adults April 11, 18. 
Wood county. 


Crepidodera rufipes, Linn. 
FOLIAGE FEEDER, 
Common on Yellow Locust leaves. 
Adults Apml 30; May 11, 18, 21, 24,30; June 13, 16. 
Wood, Upshur, Monongalia and Tucker counties. 


Crepidodera Helxines, Linn. 
FOLIAGE FEEDER, 
Common on Willow and Wild Red 
Cherry leaves. 
Adults May 23; July 10. 
Wood and Tucker counties. 


Orthaltica copalina, Fab. 
FOLIAGE FERDER 
Common on Sumach eaves — Col- 
lected on Yellow Locust leaves. 
Adults June 10; July 14. 
Monongalia and Randolph counties. 
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Odontota dorsalis, Thumb. 
ADULT FOLIAGE FEEDER. 
LARVA LEAF MINER, 
Causes Yellow Locust leaves to turn 
brown as if scorched by fire Bee- 
tles feed on surface of leaves. Lar- 
ye mine beneath surface of leaves 
and torm blisters. Adults also ob 
served feeding on Beech, Apple, 
Wild Cherry and Wisteria leaves. 
Very common. 
Adults May 11, 18, 30; June 10, 12, 15, 16, 21, 22, 26, 27, 29; 
July 16, 20; Aug. 16; Sept. 14,17; Oct 3. Pupe June 
26; July 6,18. Larvee June 4, 13; 29; July 4,6; Aug. 8. 
Monongalia, Wood, Hancock, Harrison, Upshur, Tyler, Preston 
and Tucker counties. 


Odontota nervosa, Panz. 
FOLIAGE FEEDER 
Very common on Yellow Locust 
leaves; also feeds on Apple leaves. 
Adults April 36; May 18, 21, 30; June 10, 18, 26, 27; July 16. 
Monongalia, Wood, Hancock and Jackson counties. 


Coptocycla guttata, Oliv. 

Collected on Yellow Locust leaves. 
Adults May 18. 
Wood county. 


Order COLEOPTERA, Family TENEBRIONIDZ® 
Centronopus calcaratus,’* 


Collected on Hemlock log. 
Adults June 16. 
Upshur county. 


Hypophloeus cavus, Lec. 

With Apleborus celsus in Hickory. 
Adult July 22. 
Tyler county. 


*Determined by Dr. Riley. 


205. Hypophloeus parallelus, Melsh. 
With Polveraphus rufipennis in Spruce 
hark; Zomicus cacographus, Tomicus 
pint: Dendroctonus frontalis; Crvptur- 
gus pustlus in Pine bark and Chra- 
mesus tcortac iv Hickory bark. 
Adults March 26; May 5,18; June 24, 25, 29; Pal eso. 14, 
20,24; Aug.; Nov. 7  WLarve Aug. 12; Oct. 12. 
Grant, Hampshire, Wood, Hardy, Monongalia, Pendleton, Ran- 
dolph, Marshall and Tucker counties. 


206. Hypophloeus thoracicus, Melsh. 

; With Polygraphus rufipennis in Spruce 
. bark. 
Adult Aug. 29. 
Randolph county. 


207. Hypophloeus bicolor, Melsh 
With AXypledorus pubescents in Chestnut 
wood and Ayleborus fuscatus in Black 
Oak wood. 
Adult May 20; July 30. 
Wood county. 


208. Hypophloeus sp. a. 
With Xvledorus sp. a. in Chestnut 
Oak wood. 
Adult July 30. 
Wood county. 


209. Tenebrionid larvee. 
With Polygraphus  rufipennis in 
Spruce bark. 
Larvie August 30. 
Randolph county. 


Order COLEOPTERA; Family MELANDRYID 4&4 


210. KXylita leevigata, Hellw. 
WOOD BORER, 
In sap-wood of dead spruce 
Adults March 29. 
Tucker county. 


. Serropalpus barbatus, Schall. 
Adult collected on Black Spruce stump July 10 
Tucker county. 
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212. Pytho niger, Kirby. 


213. 


214. 


216, 


217 
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Order COLEOPTERA; Family PYTHIDZ. 


BARK BORER. 

Infests bark on dying and dead 
White Pine and Black Spruce 
Adults in chip cocoons April 1; May 9. 

Marion and Grant counties. 


Pytho americanus, Kirby. 
BARK BORER 
Infests dying and dead bark on Pine 
logs and stumps. Common. 
Adults February 20. 
Wood county. 


Order COLEOPTERA; Family MORDELLIDZ. 


Tomaxia bidentata, Say. 
Collected on bark of dying Hickory 
tree. 
Adult June 29. 
Wood county. 


Order COLEOPTERA; Family ATTLEABIDZ. 


5. Attelabus nigripes, Lec. 


Collected on Sumach and Yellow Lo- 
cust leaves. 

Adults June 28, 27; July 3; August 16. 

Wood, Wirt and Monongalia counties. 


Sitones flavescens, Marsh. 

On Locust leaves. 
Adults June 27. 
Wood county. 


Order COLEOPTERA; Family CURCULIONIDZ. 


. Apion nigrum, Hbst. 
FOLIAGE FEEDER. 
Very common, feeding on tender 
Yellow Locust leaves. 
Adults May 18, 21, 25, 30; June 10. 12, 18, 16, 24, 27; July, 
16, 22, 30; September 10 
Wood, Monongalia, Hancock, Jackson, Tyler and Wayne coun- 
ties. 
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218 Listronotus latiusculus, Boh. 
Under Red Cedar bark. 
Adults March 10; April 17; May 21. 
Wood county. 


219. Pissodes strobi, Peck. 
TWIG AND BARK BORER, 
WHITE PINE WEEVIL, 
Attacks the terminal twigs on small 
living trees, causing dwarfed and de- 
formed trees, also intests bark on 
logs, and trunks of living and dying 
Pine and Spruce. 
Adults Tune 27; July 8, 14, 24; Aug. 4; Oct 25. Pups June 
23, 29; July 8, 18; Larve June 29; July 8, 11; Oct. 25; 
Noy. 30. 
Randolph, Grant, Pendleton, Pocahontas, Hardy, Monon- 
galia, Wood, Grant, Mineral and Hampshire counties. 


220 Hylobius abietes.* 
BARK BORER, 
Collected on dying Pines. 
Adults Aprl 1; May 18; July 14. 
Wood, Hampshire and Monongalia counties. 


221 Otidocephalus chervolatii, Horn. 
Coliected on Yellow Locust leaves. 
Adult July 16 
Hancock county. 


222. Magdalis olyra, Hbst. 
BARK BORER, 
Common under and in bark on dead 
Hickory. 
Adults bred April 14; May 12, 15. Pupe April 23. 
Wood county. 


223 Magdalis inconspicua, Horn. 
TWIG BORER, 
Infests dead twigs on Black Walnut. 
Adults May 15. 


Wood county. 
BARK BORER 


Infests twigs on dead Hickory. 
Adults bred Oct. 15. 
Marion county. 


*Determined by Dray Ve Riley. 
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29294. Anthonomus nebulosus, Lec. 
PRUE WEEVIL 
Infests Thorn fruits. 
~ Adults June 16. f 
Preston county. 


225. Orchestes niger, Horn. 
Collected on Willow leaves. 
Adults July 30. 
Wayne county. 


226. Orchestes ephippiatus, Say. 
Collected on Willow leaves. 
Adult July 30 
Wayne county. 


227. Gymnetron teter, Fab. 
Collected on Yellow Locust leaves. 
Adults June 24. 
Wood and Marrison counties. 


228, Cryptorhynchus obliquus, Say. 
SUMACH ROOT BORER. 

Infests hase and roots of Sumach. 
Causes the death of the shrub 
Beneficial where Sumach “sprouts” 
are a pest. 

Adults bred Jan’ 2; July 18: Larveé July 29; Oct. 15: 

Marion and Wood counties. 


229. Cryptorhynchus ferratus, Say. 
BARK BORER, 
Infests bark on dead Sassafras. 
Adults June 27. Pupxw June 27. Larve June 27. 
Wood county. 


230 Copturus binotatus, Lec. 
BARK BORER. 
Infests bark on dying Sumach. Com- 
mon. 
Adults July 16; October. 
Hancock, Marion and Monongalia counties. 
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Balaninus caryatrypes, Boh. 
CHESTNUT NUT WEEVIE. 
Common in Chestnuts, 
Larve November 18. 
Monongalia county. 
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Order COLEOPTERA; Family BRENTHIDZ. 


232. Eupsalis minuta, Drury. 
BARK BORER. 
Adults collected under loose bark on 
dead Black Oak. Beech, Elm. 
Adults April; July 16,22. 
Wood, Hancock and Tyler counties. 


Order COLEOPTERA ; Family CALANDRIDZ. 


233. Himatium conicum, Lec. 
BARK BORER. 
Common in bark on logs and dead 
. trees. 
Adults March 26, 28; April 17; May 4; September 1. 
Randolph, Tucker, Wood and Pendleton ceunties 


bo 
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. Cossonus platalea, Say. 
Under dead bark on White Walnut 
log. 
Adults (dead) April 12. 
Monongalia county. 


235. Cossonus corticola, Say 
Very common under dead bark on 
Pine and Spruce trees. 
Adults April 1; June 24; July 13, 20, 24, 27; Aug. 12, Oct. 10. 
Monongalia, Marion, Marshall, Wood and Hampshire counties. 


Order COLYOPTERA; Family SCOLYTIDA:* 


236. Platypus quadridentatus, Oliv 
TIMBER BEETLE. 


Tatests Black Oak and Chestnut. 


237. Platypus compositus, Say. 


TIMBER BEETLE. 
Infests Black Oak, Sugar Maple, 
Chestnut, Basswood, Magnolia, Red 
Elm, Beech and Wild Cherry. 


238. Corthylus punctatissimus, Zimm. 
TIMBER BEETLE, 


Infests Sassafras. 


*Peor further notes on species mentioned in this family—See Catalogue of West Va, 
tidw and their enemies, 1898. 


Seoly- 
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239. Monarthrum fasciatum, Say. 
TIMBER BEETLE. 
Infests Pine, White Oak, Black Oak, 
Basswood, Beech and Hemlock. 


240. Monarthrum mali, Fitch. 
TIMBER BEETLE, 
Infests Pine, White Oak, Black Oak, 
Red Oak. Jack Oak, Elm, Beech, 
Maple, Chestnut, Basswood, Honey 
Locust, Yellow Poplar (Tulip), Buck- 
eye, Morello Cherry, Red Cedar and 
Hemlock. 
241. Gnathotrichus retusus, Lec. 
TIMBER BEEILE. 
Infests White Pines; also other 
Pines. 


242. Gnathotrichus materiarius, Fitch. 
TIMBER BEETLE, 
Infests Pines. 


243. Pityophthorus minutissimus, Zimm. 
BARK BEBTLE. 
Infests Black Oak, White Oak, Jack 
Oak. Chestnut Oak, Dogwood. 


244. Pityophthorus, sp. a. 
BARK BETTLE, 
Infests White Pine; also other Pine. 


245. Pityophthorus pullus,. Zimm. 
BARK BEETLE, 
Infests Pines. 


246. Pityophthorus sp. b. 
BARK BEETLE, 


Collected on bark of dead Maple. 
247. Pityophthorus plagiatus, Lec. 


Tomicus plagiatus, Lec. 


BARK BETTLE. 
Infests Pines. 


248 Pityophthorus sparsus, Lec. 
BARK BETTLE, 
Infests White Pines; also other Pines. 
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249 Pityophthorus cariniceps, Lec. 
TWIG BEETLE, 
Infests Black Spruce. 


250." Pityophthorus confinis, Lec. 
BARK BEETLE, 
Infests Pines. 


251. Pityophthorus consimilis, Lec. 
BARK BEETLE. 
Infests Sumach and all of the species 
of the genus Rhus. 


252. Pityophthorus hirticeps, Lec. 
TWIG BEETLE, 
Infests Black Spruce. 


253. Pityophthorus sp c., 
BARK BEETLE 
Infests Black Spruce. 


254. Pityophthorus lautus, Eich. 
BAKK BEETLE 
Infests Pine. 


255. Pityophthorus puberulus, Lec. 
BARK BEETLE. 
Infests Pine. 


256. Pityophthorus sp. d. 
TWIG BEETLE. 
Infests Pines. 


257. Pityophthorus sp. e. 


TWiG BEETLE 
Infests Pine. 


258. Pityophthorus tuburculatus, HKich 
BARK BEETLE, 


Infests Black Spruce. 


259. Pityophthorus sp. f. 
TWIG BEETLE. 
Infests Pine Twigs. 


9) 
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). Pityophthorus sp. g 


BARK BETTLE. 
Infests White Pine; also other Pines 
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261. Hypothenemus sp b. 


TWIG BEETLE. 
Infests White and Black Walnut 


262. Hypothenemus sp. d. 
TWIG BETTLE. 
Infests Pine (P inops.) 


263 Hypothenemus dissimilis, Zimm. 
TWIG BETILE. 
Infests Hickory. 


264. Hypothenemus sp. e. 
TWIG BETTLE, 
Infests Hickory. 


265. Hypothenemus sp. f. 
TWIG BEETLE. 
Infests Oak. 


266. Hypothenemus sp. g. 
TWIG BEETLE. 
Infests White Oak. 


267. Xyloterus retusus, Lec 
TIMBER BETTLE, 
Infests Large Aspen. 


268. Xyloterus bivittatus, Kirby. 
TIMBER BEETLE, 
Infests Black Spruce, Hemlock. 


269. Xyloterus scabricollis, Lec. 
TIMBER BEETLE, 
Infests Pine. 


270. Xyloterus politus, Say. 
Xvloterus unicolor, Wich. 
TIMBER BEETLE, 
Infests Beech, Black Oak, White 
Oak, Red Oak, Hemlock, Sugar Ma- 
ple, Red Maple, Chestnut, Magnolia, 
Elm, Hickory, Ash, White Birch, 
Black Spruce. 


271. Xyleborus pyri, Peck. 
TIMBER BEETLE. 
Infests Hemlock, Beech, Birch and 
Red Oak. 


272. Kyleborus, sp. a. 


TIMBER BEETLE, 
Infests Cedar. 


273. Xyleborus obesus, Lec. 


TIMBER BEETLE, 
Infests Black Oak, Beech and Hem- - 
loek. 


274. Xyleborus celsus, Eich. 


TIMBER BEETLE, 
Infests Hickory. 


275. Kyleborus fuscatus, LHich. 


276. Kyleborus sp. b. 


277. Kyleborus, sp. c. 


278. Xyleborus, sp. d. 


TIMBER BEETLE, 5 
Infests Black Oak and Hichory. 


TIMBER BEETLE, 
Infests White Oak, Chestnut Oak, 
Black Oak, Jack Oak. 


TIMBER BEETLE, 
Infests Jack Oak. 


TIMBER BEETLE 
Infests Black Oak, Hickory and 
Chestnut. 


279. Xyleborus pubescens, Zimm. 


280. Xyleborus, sp. f. 


TIMBER BEETLE, 
Infests White Oak, Chestnut, Black 
Oak, Buckeye, Magnolia, Basswood, 
Cultivated Cherry, Honey Locust, 
Jack Oak, 


TIMBER BEETLE, 
Infests Pine. 


281 Dryocoetes autographus. Ratz. 
(Dryocoetes septentrionis, Mann. ) 


BARK BEETLE 
Infests Black Spruce, Norway 
Spruce 


282. Dryocoetes, n. sp 
BARK BEETLE, 


Infests Birch (White), and Red 
Wild Cherry. 


283. Dryocoetes affaber?, Mann. 
BARK BEETLE, 


Infests Black Spruce. 


284. Dryocoetes granicollis, Lec. 
BARK BEE!1EE. 


T, fests Black Spruce. 


285. Tomicus calligraphus, Germ. 
BARK BEETLE. 
Infests all of the Pines. 


286. Tomicus cacographus, Lec. 
BARK BEETLE, 
Infests all of the Pines, Black 
Spruce, Norway Spruce 


287. Tomicus pini, Say. 
BARK BEETLE, 
Infests all of the Pines, Norway 
Spruce. 


288. Tomicus avulsus, [ich. 
BAKK BEETLE. 
Infests White and other Pines. 


289. Tomicus ceelatus, Eich 
BARK BEETLE. 
Infests all of the Pines, Black Spruce 
Norway Spruce. 


290. Scolytus quadrispinosus, Say. 
HICKORY BARK BEETLE. 
Infests Hickory. 


291. Scolytus muticus, Say 
BARK BEETLE. 
Infests Hackberry. 


292. Chramesus icorie, Lec. 
BARK BEELE, 
Infests Hickory. 


293. Polygraphus rufipennis, Kirby. 
SPRUCE BARK BEETLE, 
Infests Black Spruce. 
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294. Phlceotribus liminaris, Harr. 
BARK BEETLE. 
Infests Peach, cultivated Cherry, 
Wild Cherry. 


295. Phloetribus sp. b 
BARK BEETLE, 
Infests Red Cedar. 


296. Phlceotribus frontalis, Oliv. 
BARK BEETLE, 
Infests Mulberry. 


297. Hylesinus aculeatus, Say. 
ASH BARK BEETLE, 
Infests Black Ash. 


298. Hylesinus opaculus, Lec. 
ELM BARK BEETLE, 
Infests Elm. 


299. Phloeosinus dentatus, Say. 
CEDAR BARK BEETLE, 
Infests Red Cedar. 


300. Dendroctonus terebrans, Oliv. 
BARK BEETLE, 


Infests all of the Pines. 


301. Dendroctonus frontalis. Zimm. ; 
Infests all of the Pines, Black 


Spruce, Norway Spruce. 


302. Crypturgus pusillus, Gyll. 
Crypturgus atomis, (ec. 
BARK BEETLE. 


Infests Pines, Black Spruce, Norway 
Spruce. 


303. Hylastes sp. 


BARK BEEETLE, 
Infests Pines. 


304. Hylurgops glabratus, Zett. 
(Hylurgops pinifex, Fitch.) 
BARK BEETLE, 
Infests the Pines. 
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Order COLEOPTERA; Family ANTHRIBIDZ. 


305. Eusphyrus Walshii, Lec. 
Infests dead branches on Yellow 
Locust. 
Adults bred April 24. 
Monongalia county. 


306. Cratoparis lunatus, Fab. 
Common on fungus on and under 
bark of dead trees. 
Adults Feb. ; April 18, 17; May 9. 
Wood county. 


Order HYMENOPTERA; Family TENTHREDINIDZE. 


307. Nematus robinie, Forbes 

FOLIAGE FEEDER 
Feeding on leaves. Infests Yellow 
Lecust. 
Larvee May 18, 21. 
Wood and Jackson counties. 


308. Nematus sp. a. 
FOLIAGE FEEDER, 
Feeding on leaves. Infests Yellow 
Locust. 
Larve May 30. 
Monongalia county. 


309. Nematus sp. b. 
POLIAGE FEEDER, 
Feeding on leaves common. Intests 
Dogwood, 
Larve July 12. 
Randolph county. 


310. Lophyrus pinus rigida, Nort. 
FOLIAGE FEEDER 
Feeding on leaves.  Infests pévus 
rigida. 
Larvie May 20. 
Wood county. 


— 
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Order HYMENOPTERA; Family UROCERIDA. 


Xiphydria albicornis, Harris. 
WoOD BORER, 
Females taken ovipositing in bark 
of dead Maple. 
Adults June 2; July 7. 
Monongalia county. 


Urocerus abdominalis, Harris. 
WOOD BORER, 
Grub enters sap and heartwood of 
dying trees. Infests Pine, Spruce. 
Adults July 25; Aug. 30. 
Randolph county. 


5. Urocerus albicornis, Fabr. 
WvOD BORER, 
Larvie enters green sap and _ heart 
wood of injured and dying trees. 
Infests Hemlock. 
Adult July 17. 
Monongalia county. 


Urocerus cyaneus, Fabr. 
WOOD BORER. 
Larve bore in green and dead wood 
of logs and dying trees. Infests Black 
Spruce. 
Aug. 29; Sept. 1. 
Randolph county. 


315. Urocerus sp. a 


WOOD BORER, 
Flying in Spruce forest. 
Adult Sept. 1. 
Randolph county. 


316. Uroerus sp. b. 


ol7. 


Ovipositing in bark on living Yel 
low Pine. 

Adults Oct. 21. 

Mononongalia county. 


Tremex columba, Linn. 
WOOD BORER. 


Larvie bores in green wood of dis- 
eased and dying trees. Hastens 
death of trees Infests Maple, Beech. 
Adults Aug. 20; July 16; Oct. 21. 
Monongalia county. 
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Order HYMENOPTERA; Family CYNIPIDA. 


Callirhytes pattoni, Bass. 
GALL FLY. 


Causes wooly galls on White Oak 
twigs. 

Adults bred. Galls collected March 16. 

Preston county. 


Neuroterus noxiosus, Bass. 
GALL FLY, 


Causes galls on Oak twigs. 
Adults April 1. Larve Feb. 20. 
Wood county. 


Neuroterus, sp. 
GALL FLY, 


Causes galls on Oak twigs. 
Adults February 24. Larviee December 24. 
Wood county. 


Ceroptres, sp. 
GALL PLY. 
Causes galls on Oak twigs. 
Adults February 20. 
Wood county. 


. Synergus lignicola, O. S. 


GALL FLY. 
Causes large woody galls on Scarlet 
Oak twi s and branches. 
Adults. Larve April 12 
Upshur county. 


Order HYMENOPTERA; Family EVANIIDZ 


3. Aulacus abdominalis, Cress 


BARK BORER. 
Bred from Hemlock bark. Infested 
by Melan phila fulvaguttata, 
Adults July 24. Bred Adults April 18; May 15; June 15. 
Grant and Monongalia counties. 


Order HYMENOPTERA, Family ICHNEUMONIDZ. 


324. Adelognathus briviceps, Ashm. n. sp 


PRIMARY PARASIIB, 
Bred from Saw Fly larve., Wematus 
sp. a. on Yellow Locust leaf. 
Adults May 30. 
Monongalia county. 
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Rhyssa albomaculata, Cress. 
PRIMARY PARASITE, 
Emerging from dead Spruce tree in- 
fested by Unocerus cyaneus. 
Adults July 9; Sept. 1. 
Randolph and Wood counties. 


Thalessa atrata, Fabr. 
PRIMARY PARASITE, 
Females taken with ovipositors in- 
serted in wood infested by Z7emex 
columba in-dying Beech. 
Adults June 20; July 14, 29. Pupex Feb. 15. Larvae Oct. 21. 
Webster, Tucker and Wood counties. 


’. Thalessa lunator, Fabr. 


PRIMARY PARASIIE, 
Females taken with ovipositor in- 
serted in wood infested by Zremex 
columba \arve. 

Adults March 1; July 29. Pupe Feb. 15. Larve Oct. 21. 

Wood county. 


Thalessa nortoni, Cress. 
Female taken with ovipositor in- 
serted in Spruce log. No trace of 
larve of any kind could be found in 
the wood of the log. 

Adult July 7. 

Grant county. 


Ephialtes gigas, Walsh. 
Collected on bark of dead Hickory 
and Chestnut infested by Longzcorn 
and Puprestid \arve. 


Pimpla conquisitor, Say. 
PRIMARY PARASITE, 
Attacks Lepidopterous larve on 
Buckeye leaves. 
Adults bred June 15. 
Monongalia county. 


Pimpla inquisitor, Say. 
PRIMARY PARASITE. 
Attacks Orgyia leucostigma on Maple. 
Adults bred Jan. 1; Feb. 24; Oct. 2; Nov 13. 
Monongalia county. 


O32. 


304 


336 


301. 
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Glypta leucozonata, Ashm. 
PRIMARY PARASITE, 


Attacks Lepidopterous larve on Su- 
mach leaves. 

Adults bred Oct. 24. 

Monongalia county. 


. Euxorides americanus, Cress. 


Collected on bark on dying Pine tree 
infested by Scolytid aud Cerambyecid 
larvee. 

Adults June 23. 

Pendleton county. 


Xylonomus albopictus, Cress. 
PRIMARY PARASITE, 


Attacks Buprestid larve and Agrilus 
larve in Beech bark. 

Adults bred July 7, 27. 

Tucker and Wood counties. 


. Xylonomus insularis, Cress. 


Collected on Hemlock bark infested 
by Melanophila fulvoguttata. 

Adults July 12. 

Grant county. 


Order HYMENOPTERA; Family BRACONIDZE. 


Bracon aguili, Ashm. ; 
PRIMARY PARASITE. 


Attacks Weoclytus erythrocephalus \ar- 
vae in Hickory and Cerambycid lar- 
vae in Apple and Sassafras. 
Adults May 8, 18; July 20; Sept. 14. Bred Pupae and cocoons 
April 15, 25. Adults emerged May 8, 18. 
Monongalia and Wood counties. 


Bracon eurygaster, Brulli. 
PRIMARY PARASITE. 


Attacks Cerambycid larvee in Elm. 
August 4. 
Kanawha county. 


. Bracon mavoritus, Cress. 


PRIMARY PARASITE. 
Attacks Zetropium cinnamoplterum in 
Spruce wood. 
Adults bred Feb. 24; April 20; July 8. Larvee Dec. 24. 
Monongalia county. 


339. 


340. 


O41, 


542. 


343. 


O44. 


O45. 
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Bracon pectinator, Say. 
PRIMARY PARASITE, 

Attacks MWelanophila fulvoguttata \ar- 
ve in Hemlock, Chrysodbothris femo- 
rata in Oak and Cerambycid larvee 
in Black Spruce and Elm. 

Adults bred March 30; April 20; July 12; Aug. 6. Larve 

March 30, 81 Cocoons April 9; July 24. 
Grant, Wood and Tucker counties. 


Bracon pirsodis, Ashm. 
PRIMARY PARASITE. 
Attacks Dendroctonus frontalis in 
Pine Bark. No. 82 Catalogue W. 
Va. Scolytidae, 1893. 


Bracon simplex, Cress. 
PRIMARY PARASITE, 
Attacks Buprestid and Cerambycid 
larvae in Beech and Spruce bark. 
Adults Aug. 29 to Sept. 1; July 7. 
Randolph and Grant counties. 


Bracon sp. a. Larva. 
PRIMARY PARASITE, 
Attacks Asemum moestum larve in 
Black Spruce bark. 
Larvae July 7. 
Grant county. 


Bracon sp. b. Larva. 
' PRIMARY PARASITE, 
Attacks Melanophila fulvoguttata in 
Hemlock bark. 
Larva March 29. 
Tucker county. 


Phanomeris sp. 
f PRIMARY PARASITE 


Attacks Lepidopterous leaf roller 
larva on locust leaves. 

Adult pred from cocoon Aug. 8 

Monongalia county. 


Rhysipolis biformis, Ashm. 


PRIMARY PARASITE. 
Attacks Cerambycid and Buprestid 
larve in bark of Spruce. 
Adults March 31. Bred cocoons Sept. 1. Adults Sept. 14. 
Monongalia and Grant counties. 
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346. Rhyssalus pityophthori, Ashm. 
With Pityophthorus sp d. in Pine 


bark. No. 83 Catalogue W. Va. 
Scolytide 1893. 


PRIMARY PARASITE. 
Attacks Péssodes strobi in Pine and 
Dryocoetes autographus in Spruce. 
Bred Adults Sept. 28; Nov. 10. Cocoons March 15. Adults 
emerged April 6. 
Wood and Monongalia counties. 


347. Spathius brachyrus, Ashm. 


348. Spathius brunneus, Ashm. 
PRIMARY. PARASITE, 


Attacks Scolytus muticus in Hack- 
berry bark. No 91, Catalogue WwW. 
Va. Scolytide 1893. 


349. Spathius claripennis, Ashm. 
PRIMARY PARASITE, 
Attacks Polygraphus rufipennts in 
Spruce bark. No 84, Cat. W. Va. 
Scolytide 1893. 


350. Spathius canadensis, Ashm. 
PRIMARY PARASITE. 

With Phlocosinus dentatus, in Red 
Cedar; Zomicus cacogr aphus in White 
Pine and 4 grilus otiosus in Nickory 
bark. 

Adults March 31; April 14, 18, 23, 29; May 10. 

Wood county. 


801. Spathius pollidus, Ashm. 
PRIMARY PARASITE 
Attacks Zomicus cacographus in Pine 
bark. oNo 8o@in Catalogue West 
Virginia Scolytide 1893. 


352. Spathius simillimus, Ashm. 
PRIMARY PARASITE, 

Attacks Buprestid larvae and Chry- 
sobothris pusilla in Spruce. Cryftor- 
hynchus ferratus in Sassafras, Agrilus 
bilineatus in Oak. 

Cocoons March 26, 29,31; May 2,4. Adults May 1, 18, 25; 

- April 25. 
Grant, Tucker and Wood counties. 
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353. Spathius tomici, Ashm. 
PRIMARY PARASI/E. 
Attacks Dryocoetes autographus in 
Spruce No. 90 in Catalogue West Va. 
Scolytidae 1893. 


354. Spathius unifasciatus. Ashm. 
PRIMARY PARASITE, 
Attacks Scolytus quadrispinosus in 
Hickory bark. No. 8&5 Catalogue 
W. Va. Scolytidae 


355 Spathius, sp. 
PRIMARY PARASITE, 
Attacks Buprestid larvae in Elm 
bark. 
Bred cocoons April 13. Adult April 14 
Wood county. 


i“ 


5b. _Lysitermus scolyticida, Ashm. 
Attacks Scoly/us g-spinosus in Hick- 
| ory bark. No. 92 Catalogue West 
Va Seolytidae, 1893. 


357. Lysitermus (?) sp. 
Attacks Zoumicus Plagiatus in Pine 
bark. No. 93 Catalogue West Va. 
Scolytidae, 1893 


358 Ceenophanes anthaxia, Ashm. 
PRIMARY PARASITE, 
Attacks Anthaxta virdicornis in Wil- 
low bark; Agrilus larve in Dogwood 
and Si binotatus in Sumach. 
Bred cocoons April 14; May 4. Adults emerged May 24, 26. 
Cocoons coll] ected June 15. Adults bred Nov. 8. 
Wood and Marion counties. 


359. Ceenophanes pityophthori, Ashm. 
PRIMARY PARASITE. 
Attacks Pityophthorus sp. c. and Poly- 
eraphus rufipennis in Spruce bark. 
No. 94. Catalogue West Va. Sco- 
lytidee 1893. 


360. 


361. 


063. 


364. 


366. 
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Czenophanes hylotrupidis, Ashm.* 
PRIMARY PARASITE, 
Attacks Cerambycid larvee in Cedar 
bark. 
Bred adult April 4. 
Wood county. 


Ceenophanes sp. 
PRIMARY PARASITE, 


Attacks Agrilus egenus in Yellow 
Locust bark. 

Adults April 25. Cocoons March 16. 

Monongalia county. 


. Pambolus bifasciatus, Asm. (n. sp.)t 


PRIMARY PARASITE, — 
Attacks Anthaxia virdicornis in Wil- 
low bark. 
Adults May 4; June 24. 
Wood county. 


Doryctes erythromelas, Brulle. 
PRIMARY PARASITE, 
Attacks Wood-boring larvae. Kind 
of wood not noted. 
Bred Adult April 3. 
Wood county. 


Rhogas intermedius, Cress. 
PRIMARY PARASITE. 
Attacks  <Acronveta americana on 
Maple. 
Bred Adults Oct. 5. Collected Sept. 
Monongalia county. 


. Apanteles sp. 


PRIMARY PARASITE. 
Attacks Orgyza leucostigma. 

Adults bred in October. 

Monongalia county. 


Microdus laticinctus, Cress. 
PARASITE. 
Collected on Locust leaves infested 


by Lepidopterous and other larvae, 
Adults May 20; July 16. 
Wood county. 


*Described by Wm. H. Ashmead in Canadian Entomologist Vol. XXV. Page 78 
+Described by Wm. H. Ashmead in Psyche Vol. VI. Page 289. 


367. Perilitus gastrophysae, Ash. 
PARASITR, 
Collected on locust leaves infested 
with Lepidopterous, Coleopterous 
and other larvae. 
Adult June 16. 
Upshur county. 


068. Blacus longicandus, Proy. 

PRIMARY PARASITE, 
Attacks Zictus striatus in dry Yel- 
low Locust wood. : 


Adults June 23. 
Pocahontas county. 


| 369. Helcon legator, Say. 

PRIMARY PAKASITE. 

With Scolytus Muticus and Agrilus 
| larve in Hackberry bark. 

Cocoons May 2. Adults bred. 

i Wood county. 

: 


3/0. Helcon occidentalis, Ashm (n. sp )* 
PRIMAKY PARASI!K, 
Attacks Zelropium cinnamopterum in 
Black Spruce wood. 
Bred Cocoon July 8. Adult emerged July 14. 
Grant county. 


371. Promachus rubiceps, Ashm. 
PRIMARY PARASITE, 


With Weoclytus erythrocephalus and 
A grilus egenus in Locust. twigs. 
Adults April 24. 
Monongalia county. 


372. Diaspasta (Alysia) nibicunda, Say. 
PARASITE 
Collected on Locust leaves infested 
by Lepidopterous and other insects. 
Adults September 14; June 27. 
Monongalia county. 


373. Cosmophorus Hopkinsii sp. n,, Ashm. MS. 
Attacks Polygraphus rufipennis in 
Spruce bark. No 96 Catalogue W. 
Va. Scolytide, 1893. 


*Described by Wm. H. Ashmead Canadian Entomologist, Vol. XXV., p. 78. 
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Order HYMENOPTERA; Family CHALCIDIZA. 


Bred—Larvae April 23. 


Wood county. 


Adults June 23. 
Pocahontas county. 


. Hurytoma auriceps, Walsh. 


Adults March 16. 
Marion county. 


. Eurytoma sp. d 


Eurytoma sp. e. 


Eurytoma sp. f. 


. Eurytoma gp. g. 


Bred adult April 29. 


Wood county. 


. Eurytoma sp. h. 


Adults May. 
Wood county. 


Simcra canadensis, Cress. 


PRIMARY PARASITE. 
Attacks Magdatlis olyra in Hickory 
bark. 


Adults emerged May 5. 


». Perilampus hyalinus Say. 


PRIMARY PARASITE, 
Attacks Zyctus Striatusin dry Yel- 
low Locust wood. 


PRIMARY PARASITE, 
Attacks gall insect on oak. 


PRIMARY PARASITE, 
Attacks Zomicus plagiatus in Pine 
bark. No. 101 Catalogue West Va.’ 
Scolytidee 1898. 


PRIMARY PARASITE 
Attacks Phloesinus dentatus in Red 
Cedar bark. No 102 Catalogue West 
Va. Scolytidae 1893 


PRIMARY PARASITE. 

Attacks Polygraphus rufipennis in 
Black Spruce bark. No. 103 Cata- 
logue W. Va. Scolytidae 1893. 


With Agrilus otiosus in Hickory bark. 


PRIMARY PARASITE, 
Bred frem galls on White Oak twigs. 


382. 


384. 
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PDiomorus Zabriskii, Cr. 


Adults May 3. 
Hardy county. 
Torymus sp. a. 
Adults June 23. 


Wood county. 


Lochites sp. a. 


Lochites sp. b. 


Lochites sp. c. 


Adult May 30. 


Monongalia county. 


Lochites sp d. 


Lochites sp. e. 


EKupelmus, sp. a. 


Adults April 1. 


Monongalha county, 


In Mines of Hymenopterous insect 
in outer Pine bark. 


Bred from galls on Willow and from 
Spruce bark infested with Scol tids. 


PRIMARY PARASI'E. 

Polvgraphus rufipennis in 

bark. No. 104 Catalogue 
Scolytide 1893. 


Attacks 
Spruce 
West Va 


With Scolytids in Pine bark. No. 
105 Catalogue West Va. Scolytide 
1893. 


Collected on Locust leaves with leaf 
gall and other insects 


PRIMARY PARASITE. 
Attacks Dendroctonus frontalis in 
Pine bark. No. 106 Catalogue West 
Va. Scolytide 1893. 


PRIMARY PARASITE, 
Attacks Zomicus celatus in Norway 
Spruce bark. No. 107 Catalogue W. 
Va. Scolytide, 1893. 


Bred from Hemlock bark infested 
with Melanophila fulvoguttata and 
Aulacus abdominalts. 


390. 


39l. 


398. 


oo4, 


396. 


Pteromalus sp a. 


PRIMARY PARASITE, 
Attacks Cecidomyia robine in Yellow 
Locust leaf galls. 
Adults May 21; September 18. 
Monongalia and Jackson county. 


Pteromalus(?) sp. b 

PRIMARY PARASITE. 
Attacks FPhloesinus dentatus in Red 
Cedar bark. .No. 109 Catalogue W. 
Va Scolytide, 1893. 


. Meraporus sp. 


SECONDARY PARASIIE. 
With Pimpla ingusitor pupe in 
cocoons of Orgya leucostigma on 
Maple. 
Adults February 14; November 6. 
Monongalia county. 


Gitognathus, sp. a. 
Common on Yellow Locust leaves 
infested with leaf galls Cec¢domvia 
robinie and leaf miner Odontota 
adorsalts. 

Adults May 20, 21, 25, 30. 

Wood county. 


Gitognathus (P) sp. b. 
PRIMARY PARASITE. 
Attacks Odontota dorsalis larvae in 
mines in Yellow Locust leaf. 
Adults July 14 
Monongalia county. 


. Heydenia unica, Cook. 


Attacks Dendroctonus jrontalis in 
Pine bark. No. 111 Catalogue West 
Va. Scolytidae 1893. 


Metastenus acanthocini, Ashm. 

In Black Oak twig. 
Adults March 29, 
Wood county. 
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7. Hippocephalus nulbilineatus, Ashm. 


PRIMARY PARASITE, 
Bred from Pine leaves infested with 
leaf miner Gedechia pintfoltella. 
Adults bred July 18; May 20) 
Wood county. 


S. Spintherus sp. 


Attacks Polygraphus rufipennis in 
Spruce bark No. 112 Catalogue 
W.Va_ Scolytid 1893 


Trigonoderus sp. 
Attacks Polygraphus rufipennis in 
Spruce bark. No. 118 Catalogue 
West Va. Scolytide 1898. 


Omphale bicinchis, Ashm. 
On Locust leaves infested by Odon- 
tota dorsalis. 

Adults May 18. June 26. 

Wood county. 


Tetrastichus sp. a. 
SECONDARY PARASITE. 


Attacks Thanasimus larve. 


Tetrastichus sp. c. 
SECONDARY PARASITE. 


Bred from Afanteles sp., cocoon on 
Apatela Americana (?) larve. 
Adults Jan. 28. 
Monongalia county. 


Tetrastichus sp. d. é 
SECONDARY PAKASITE, 


Attacks Pimpla ingursitor in chrysa- 
lis of Orgyia leucostigma., 

Adults bred Jan 10. Larvee Nov. 13. 

Marion county. 


Tetrastichus racemarie, Ashm. 
Bred from Oak galls infested with 
Neuroterus noxiosus, 

Adult Feb. 20. 

Wood county. 
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405. Trisholeas euschiste, Ashm. 
EGG PARASITE, 
Bred from Hemiptercus egg in 
Locust leaf. 
Adults June 22, 27. 
Wood county. 


406. Bruchophagus sp 
Collected on Yellow Locust leaves 
infested with Odo: dota dorsalis., 
Adults May 30. 
Wood county. 


407. Decatoma sp 
Collected on Spruce logs infested 
with Pol graphus rufipernis. No. 115 
Catalogue W. Va. Scolytidae, 18938. 


408. Lathromeris scutellaris, Ashm. MS. 
EGG PARASITE. 
Attacks Lepidopterous eggs on Wild 
Cherry twigs. 
Adults bred September 27. 
Monongalia county. 


409. Chalcid, (Genus Nov. ?) 
FRIMARY PARASITE. 
Attacks adult Pityophthorus minutes 
simus in Oak bark. No. 114 Cata- 
logue West Va Scolytide, 1893. 


Order HYMENOPTERA; Family PROCTOTRUPIDZE. 


410. Aphalonomia hyolinipennis, Ashm. 
With Aypothenemus sp. 6. in White 
Walnut. No. J16 Catalogue West 
Va. Scolytide, 1893. 


411. Leptacis sp. a. 
Collected on Yellow Locust leaves. 


Adults May 18 : 
Wood county. 


412. Leptacis sp. b 
Collected on Locust leaves 
Adults May 21. . 
Wood county. 


= Yee 
\ ? 
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Order HEMIPTERA; Sub-order HOMOPTERA, Family 
COCCID.A. 


(Scale Insects. ) 


413. Undetermined species. 
On Pine twigs. 


413a. Pseudococcus aceris (?) Geof. 
On Soft Maple and Yellow Locust. 


413b Pulvinaria innumerabilis. 
On Soft Maple and Yellow Locust. 


414. Undetermined species. 
On Yellow Locust. 


Family APHIDIDZ. 
-(Plant Lice.) 


415. Undetermined sp. a. 
On Hawthorn twigs. 


416 Undetermined sp. b. 
On Box Elder twigs and leaves. 


417. Undetermined sp. c. 
On Yellow Locust twigs 


418 Undetermined sp. d. 
On Yellow Locust twigs. 


419. Pemphigus aceris, Morell. 
On Maple leaves. 


420 Pemphigus acerifolii, Riley. 
On Maple leaves. 


421. Undetermined sp. e. 
On Pine twigs. 


422 Undetermined sp. f. 
On White Pine leaves. 


423. Undetermined, sp. g. 
On Pine bark. 


424. Undetermined, sp h. 
On Balm of Gilead. 


425 


428 


429. 


430. 


431. 


432. 
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Family MEMBRACID. 
(Tree Hoppers.) 


. Thelia, sp. a. 

On Yellow Locust twigs feeding on 
Sap. 2 
Adults April 27; Aug. 8; Oct. 3. 

Monongalia county. 


. Thelia, sp. b. 
Adults and nymphs feeding on sap 
of Yellow Locust twigs. 
Adults June 23, 27; July 16. Nymphs June 27. 
Wood and Hancock.counties. 


. Tetamona (?)Sp. a 
Collected on Yellow’ Locust leaves. 
Adults June 27. 
Wood county. 


Ceresa bubulus. 
Frequent on Yellow Locust leaves 
and. twigs. 

Adults May 18; June 26, 27. 

Wood county. 


Amphiscepa bivittata, Say. 
Collected on Locust leaves and ten- 
der branches 

Adults Aug. 8. 

Monongalia county. 


Amphiscepa sp. a. 

Collected on Yellow Locust leaves. 
Adults August 16; September 14. | 
Monongalia county. 


Amphiscepa sp. b. 

Collected on. Yellow Locust leaves. 
Adults September 14 
Monongalia county. 


Enchenopa binotata. 
Common feeding on sap of tender 
twigs on Yellow Locust. 
Adults June 24, 25, 26, 27; July 16; August 8 Nymphs 
June 26 


io =~ — — | 
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Ophiderma salamandra, Fairm. 
Common on tender twigs on Yellow 
Locust, feeding on sap and attended 
by ants. 


Adults June 18, 27; August 19. Nymphs August-8, 19. 
Monongalia county. 


4. Smilia sp. 


Collected on Yellow Locust leaves. 
Adults June 27; October 4. 
Monongalia county. 


Family CERCOPIDZ. 


Aphrophora quadrangularis. 
Collected on Yellow Locust leaves 
and tender twigs. 

Adults October 4. 

Monongalha county. 


Undetermined sp. a. 
SPITTLE INSECT 
Common on Pine, Spruce, Hemlock 
and Balsam Fir. 
June and July 798. 


Pocahontas, RandoJph and Greenbrier counties. 


Undetermined sp. b. 
SPITTLE INSECT, 


Common on Black Spruce twigs. 
Nymphs July 11. 
Tucker county. 


. Undetermined sp. c. 


Common on Yellow and Scrub Pine 
twigs. 

Nymphs May 20. 

Wood county. 


Family JASSIDZE. 


Undetermined sp a. 
On Yellow Locust leaves. 


Adults June 13; Oct 4. 
Monongalia county. 


Undetermined sp. b. 
Collected on Yellow Locust leaves. 


Adults June 12. 
Monongalhia county. 


441. Undetermined sp. c. 
Collected on Yellow Locust leaves. 


Adults June 24. 
Wood county. 


Order HEMIPTERA; Sub-order HETEROPTERA. 
Family REDUVIIDZ. 


(Bugs. ) 


442, Sinea diadema, Fab. 
Collected on Locust leaves 
Adults May 18, 24. 
Wood county. 


Family PHYMATIDZ. 


443. Phymata Wolffii. 
PREDACEOUS. 
Common on Yellow Locust and other 
trees, feeding on insects. 
Adults Aug. 9; Oct. 8. 
Monongalia county. 


444. Phymata sp. a. 
PREDACEOUS. 


Collected on Locust leaves. 
Adults Aug. 8. 
Monongalia county. 


Family TINGITIDZ. 


445. Corythuca arcuata. 
Common on under side of Sycamore 
leaves, feeding on juices of leaf. 
Causes leaves to turn yellow. 
All stages June 10, 13. 
Monongalia and Harrison counties. 


Family CAPSIDZ. 


446. Calocoris sp. a. 


Collected on Yellow Locust leaves. 
Adults June 10. 


Monongalia county. 


447. Calocoris rapidus, Say. - 
Collected on Yellow Locust leaves. 
Adults June 10; Aug. 8. 
Monongalia and Harrison counties. 


448. Calocoris, sp. b. 
All stages very common on Yellow 
Locust leaves and tender twigs 
Probably feeding on their juices. 
Adults June 1, 10, 24, 27; July 16. Nymphs June and July. 
Wood, Hancock and Monongalia counties. 


ee 


449. Calocoris, sp. c. 
Collected on Yellow Locust leaves. 
Adult June 15. 
Harrison county. 


Family LYGAKIDA. 


450. Undetermined species a. 
Collected on Yellow Locust leaves. 
Adalts Aug. 8. 
Monongalia county 


Family COREID ZA. 


451. Acanthocephalina, sp. a. 
Collected on Yellow Locust leaves. 


Adults Oct. 3 
Monongalia county. 


Family PENTATOMID. 


452. Acanthosoma nebulosa, Kirby. 
Collected on Yellow Locust leaves. 
Adult June 10. 
Monongalia county. 


453. Nizara hirlaris, Say 
Collected on Yellow Locust leaves. 
Adults August 6. 
Monongalia county. 


454. Podisus sp. a. 
PREDACEOUS. 


Feeding on leaf roller larvee on Yel- 
low Locust leaf. 
Adults June 10 in leaves. June 13, feeding on larve. 
Monongalia county. 


455. Podisus? sp. b. 


PREDACEOUS, 
Nymphs feeding on Aphids on Yel- 
low Locust twigs. 
Nymphs October 4. 
Monongalia county. 
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456. Podisus? sp e. 
PREDACEOUS. 

Feeding on Geometrid larvee and 

Yellow Locust leaves. 

Adults August 7. Eggs May 22. 

Monongalia county, 


457. Podisus spinosus, Dallas. 
PREDACEOUS. 
Feeding on Orgyia leucostymna larve 
on Locust leaves 
Adults September 18 
Monongalia county. 


Order LEPIDOPTERA. 
Family HESPERIDZ. 


458. Eudamus tityrus, Fabr. 
Larve common feeding on Yellow 
Locust leaves. 
Adults May 4; June; Larve August; October 4; Eggs June, 
August. 
Wood and Monongalia counties. 


Family LIPARIDZA 


459. Orgyia leucostigma, S & A 
Larvae common feeding on Maple 
and frequent on Yellow Locust. 
Pupee June 28; Larvee June 26; September 22. 
Monongalia and Wood counties. 


Family LIMACODIDZ. 


460. Empretia stimulea, Clem. - 

Larvee feeding on Yellow Locust 
leaves, also Blackberry leaves. 

Larvee August 8. 

Monongalia county. 


461, Limacodes sp. 
Larvee feeding on Yellow Locust 
leaves. 
Larvee August 15. 
Monongalia county. 
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Family PSYCHIDA 


462. Thyridopteryx ephemereeformis, Steph. 
Observed Coecoons on Red Cedar. 


Family SATURNIIDZ. 


463. Attacus promethea, Dru 
Larvee common feeding on “Yellow 
Poplar” (Tulip Tree) Sassafras, 
Wild Cherry, and Persimmon leaves. 
Adults June; Larviee June: August 15. 
Wood and Monongalia counties. 


464. Attacus angulifera, Walk. 
Larvie observed feeding on leaves of 
Tulip tree. 
Adults bred June 16 (1874.) 
Jackson county. 


465. Attacus cecropia, Linn 
Larvee frequent feeding on leaves of 
a variety of a forest shade and fruit 
trees. Observed on Maple, Persim- 
on, Hickory, etc. 


465a Actias luna, Linn. : 
Larvee common on Hickory, Walnut 
and Sweet Gum. 


466. Telea polyphemus, Cram, 
Larve common feeding on Oak 
leaves, Taken also on Elm and 
Maple. 
Adults August 2. 
Fayette county. 


467. Hyperchiria io, Fab. 
Larve observed on Hickory and 

Maple, 

Adults June 13. 

Wood county. 


Family CERATOCAMPIDZ, 


468. Eacles imperialis, Dru. i 
Larve common on Maple and Syca- 


more. 


Adults July 31. 
Monongalia and Kanawha counties. 


469 Citheronia regalis, Fab. ; 

Larve frequent feeding on leaves of 
Walnut, Hickory and Persimmon. 

Adults June. 

Monongalia county. 


470 Anisota senatoria, S.«& H 
Larve common on Black and Scar- 
let Oaks, defoliating trees. 
Adults July 12. Larve Sept. 10. 
Wood county. 


471. Dryocampa rubicunda, Fab. 
Larvee common feeding on Sott 
Maple leaves. 


Family BOMBYCIDZE. 


472. Hemileuca maia, Dru. 
Larve frequent feeding on White 
Oak leaves. 
Adults October. Larve May 20. 
Wood and Jackson counties. 


Family COSSIDA, 


473. Prionoxystus robinize? Peck. 
WOOD BORER, 
Larve common in wood of living 
Yellow Locust trees, alsu Oaks. 
Very injurious to wood. 
Adults emerging June 13. Larvee collected June 27. 
Wood and Monongalia counties 


474. Cossus sp. : 
Larve common in wood ot living 
Oak trees. Very injurious to wood. 
Causes large black holes one-half to 
one inch in diameter. 


Family NOCTUIDAE. 


475. Hydreecia nitula, Gn. 
Larve boring in tender sprouts of 
Yellow Locust and Maple. 
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Family GEOMETRID 2. 


476. Ennomos magnarius, Gn. 
Larve and Pups on Maple. 
Adults bred October 3. 
Monongalia county. 


Family TORTRICIDA. 


477. Lophoderus politana, How. 
PINE TUBE BUILDER, 
Larvie feeds on Pine leaves. Forms 
tubes of the stumps of green leaves. 


Family GRAPHOLITHIDA. 


478. Retinia Comstockiana, Fern. 
Larve bore in twigs and small 
branches on living Pitch Pine trees. 
Causes balls of turpentine to form 
where they enter the bark. 
Larve June 27. 
Wood county. 


479. Ecdytolopha insiticiana, Zell. 
LOCUST TWIG BORER, 
Larve bore into the tender sprouts 
and twigs of Yellow Locust. Very 
injurious to young trees. Common. 
Larve June 13; August 10; October 3. 
Monongalia county. 


Family GELECHIIDZE. 


480. Depressaria robiniella (?), Pack. 
Larve feeding on Yellow Locust 
leaves. 
Larvee July 30. 
Wayne county. 


481 Gelechia pinifoliella, Cham. 


PINE LEAF MINER. 
Common in Yellow and Pitch Pine 
leaves. Causes tips of leaves to 
turn brown. 
Pupx May 20. Bred adults July 13. 
Hampshire, Hardy, Grant and Wood counties. 
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Family LITHOCOLLETID 


482. Lithocolletes robiniella, Clem. 
LOCUST LEAF MINER. 


Larve form blisters on under side 

of Yellow Locust leaves. Common. 
Larve August 8. 
Monongalia county. 


Order DIPTERA; Family CECIDOMYIDA 


483. Diplosia resinicola, O. S. 
Observed. 


484. Diplosia pini-rigide, Pack. 


485. Cecidomyia robine, Hald. 
LOCUST LEAF GALL-FLY. 


Common and destructive  Infests 
tender leaves causing galls on their 
edges. 
Adults bred. Larve June, July. 
Wood, Jackson, Hancock and Monongalia counties. 


Family SYNPHIDA. 


486. Undetermined sp. a. 
Larve feeding on aphids on Yellow 


. Locust. 
Larve August 8. 
Monongalha county. 


487. Undetermined sp. b. 
Larve feeding on aphids on Yellow 


Locust. 
Larve October 4. 
Monongalia county. 


Family TACHINIDZA. 


488. Tachina orgyia, Twos. 
Attacks larve and pupe of Orgyza 
leugcostigma on Maple, Yellow Lo- 
cust, ete. Common. 
Adults bred October 2. November 5. 
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489. Undetermined sp. a 


Chrysalids frequent in mines of 
Monohamus scutellatus in White Pine. 
Chrysalids collected May 5. 
Pendleton county. 


490. Undetermined sp. b. 
Attacks Thanasimus dubtus adults on 
Pine. 
Bred larve August 12. Pupe August 13. Adult emerged 
August 28. 
Monongalia county. 


| 
| 


| Family Anthomyiide. 


491. Anthomyia sp. 
Adult feeding on aphids on Yellow 
Locust leaves. 
Adults October 3. 
Monongalia county. 


UNDETERMINED. 


492. Dipterous sp. a. 
Bred from larve taken in mines of 
Polygraphus rufipennis larvee under 
Spruce bark. 
Adult bred. Pupz May 8. Larve March, August and Sep- 
tember. , 
Randolph, Grant and Tucker counties. 


493. Dipterous sp. b. 


Larvae and cocoons common in 
mines of V/olygraphus  rufipennts 
larvae in Spruce bark. Common. 
Adults bred April. Larvae and cocoons March, May, June, 
August, September. 
Grant, Tucker and Randolph counties. 


494. Dipterous larve sp. c. 
In mines of Polygraphus rufipennis 
in Spruce bark. 

Larvae March 29. 
Tucker county. 
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LIST OF FAMILIBES. 


Carabidae 1-8, 
Staphylinidae 9-14, 
Phalacridae 15, 
Cory ophidae 16, 
Coccinellidae 17-21, 
Endomychidae 22, 
Colydiidae 23-28, 
Cucujidae 29 33, 
Mycetophagidae 34-35, 
Histeridae 36-42, 
Nitidulidae 43-52, 
Lathridiidae 53-56, 
Trogositidae 57-61, 
EKlateridae 62-64, 
Buprestidae 65-88, 
Lampyridae 89-91 


COLEOPTERA. 


Malachidae 92, 
Cleridae 93-111, 
Ptinidae 112-116, 
Lymexylidae 117-121, 
Scarabaeidae 122-127, 
Spondylidae 128, 
Cerambycidae 129-175, 
Chrysomelidae 176 202, 
Tenebrionidae 203-209, 
Melandryidae 210-211, 
Pythidae 212-214, 
Attleabidae 215, 
Curculionidae 217-231, 
Brenthidae 232-235, 
Scolytidae 236-304, 
Anthribidae 805-306. 


HYMENOPTERA. 


Tenthredinidae 307-310, 
Uroceridae 311-317, 
Cynipidae 318-322, 
Evaniidae 328, 


Order HEMIPTERA Sub-order Homoptera. 


Coccidae 413-414, 
Aphididae 415-424, 
Membracidae 425-434, 


Order HEMIPTERA Sub-order HETEROPTERA. 


Reduviidae 442, 
Phymatidae 443-444, 
Tingitidae 445, 
Capsidae 446-449. 


Ichneumonidae 324-335, 
Braconidae 336-373, 
Chalcididae 374-409, 
Proctotrupidae 410-412. 


Cercopidae 435-438, 
Jassidae 439-441. 


Lygaeidae 450, 
Coreidae 451, 
Pentatomidae 452-457, 
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LEPIDOPTERA. 
Hesperidae 458, | Cossidae 473-474, 
Liparidae 459, Noctuidae 475, 
Limacodidae 460-461, Geometridae 476, 
Psychidae 462, Tortricidae 477, 
Saturniidae 463-467, Grapholithidae 478-479, 
Ceratocampidae 468-471, Gelechiidae 480-481, 
Bombycidae 472, Lithocolletidae 482. 
DIPTERA. 
Cecidomyidae 483-485, Tachinidae 488-490, 


Synphidae 486-487, Anthomylidae 491, 


INDEX TO INSECTS. 


Acanthocephalina'sp. a. 451 
Acanthooman ebulosa 452 
Acmaeodera ornata 79 
Acmaeodera culta 80 
Acronycta americana 364 
Actias luna 465@ 
Adalia bipunctata 20 
Adelognathus briviceps 324 
Adimonia cavicollis 195 
Adynerus sp. 9% 
Agrilus bilineatus 83, 352. 
egenus 86,361, 371 
fallax 84 
otiosus 82, 93, 350, 380 
politus 85 
sp. b. 87 
sp c¢ 88 
larvae 334, 
Alaus oculatus 63 
Alonium paralielopipedum 24 
Amphiscepa bivittata 429 


358, 369 


Sp. a. 430 
sp. b. 4381 


Anatis 15-punctatus 21 
Ancanthocinus obsoletus 167 
Anisota senatoria 470 
Anomoea laticlavia 176 
Anthaxia «neogaster 73 
flavimana 75 


viridicornis 74, 358, 
362 
Anthomia 491 


Anthonomus nebulosus 224 
Apanteles sp. 865, 402 

Apatela americana larvee 402 
Apathius sp. 355 

Aphalonomia byolinipennis 410 


Aphids 17, 18, 19, 20,.21)¢400; 
486, 487, 491 

Aphrophora quadrangularis 325 
Apion nigrum 217 ; 
Arhopalus fulminans 145 
Asemum moestum 180, 142 
Attacus Angulifera 464 

cecropla 465 

promethea 463 
Attalus scincetus 92 
Attelabus nigripes 215 
Aulacus parallelopipedum 24 
Aulacus abdominalis 3238, 389 
Aulonium tubereculatum 25 


Bactrididium ephippigerum 61 
Balaninus cavyatrypes 231 
Baptolinus longiceps 12 
Batyle ignicollis 142 
Blacus longicandus 368 
Blepharida rhois 196 
Bostryvhus bicornis 115 
Bracon aguili 336 
eurygaster 337 
mavoritus 338 
pectinator 339 
pirsodis 340 
simplex 341 
sp. larvee, a. 342 
Bracon larvee sp. b. 348 
Brontes dubius 33 
Bruchophagus sp 406 
Buprestis lineata 70 
rufipes 69 
Buprestid sp. c. 81 
Buprestid larvee 105, 329,334, 341 
4 345, 352, 855 


j 
r 
| 


L petal 


cad 


Cenophanes anthaxia 358 
hylotrupidis 360 
pity opthori 359 
sp. 361 
Callidium antennatum 135 
Callirhytes pattoni 318 
Calocoris rapidus 447 
sp. a. 446 
sp. b 448 
sp. c. 449 
Catogenus rufus 30 
Cecidomyia robiniae 390, 393, 


485 
Centronopus calearatus 203 
Cerambycid sp. a. 175 
cS) »9 
Dd, 9b, 


larve®: 1145233 
Bol oo Uo 


Ceresa bubulus 428 


* Ceropteres sp. 321 


Cerotoma caminea 193 
Chaleid 409 
Chalcophora campestris 65 
Chariessa pilosa 103 
Chauliognathus pennsylvanicus 
pat 
Chion einctus 136 
Chlaenius tricolor 8 
Chlamys plicata 177 
Chramesus icoriae 93, 205, 292 
Chrysomela bigsbyana 189 
scalaris 188 
suturalis 187 
Chrysobothris azurea 78 
femorata 76, 339 
pusilla 7'7, 352 
Citheronia regalis 469 
Clerid larvee sp. a. 106 
sp. b. 107 
sp. ¢ 108 
sp. d. 109 
sp. e. 110 
of one ae 
Clerus furmicarius 100 
quadrisignatus, Say 
var. nigripes ¥6 
Clerus sp. a. 97 
Cloeotus aphodioides 122 
Cloeotus globosus 125 
Clytanthus ruricola 150 
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Coccinella 9-notata 18 
sanguinea 19 
Colaspis brunnea 183 
puncticollis 185 
tristis 184 
Colastus unicolor 48 
Coleopterous larvee 367 
Collydium lineola 26 
Collidium antennatum 135 
Coptocycla guttata 202 
Copturus binotatus 230, 358 
Corthylus punctatissimus 238 


. Corticaria elongata 56 


sp 58. 
Corythuea arcuata 445 
Cosmophorus hopkinsii 373 
Cossus sp. 474 
Cossonus corticola 235 
Cossonus platalea 234 
Coxelus guttulatus 23 
Cratoparis lunatus 3806 
Crepidodera helxines 198 
rufipes 197 
Cryptarcha ampla 47 
Cryptocephalus mammifer 178 
Cryptorbynchus obliquus 228 
ferratus 229, 
352 
Crypturgus pusillus 205, 302 
atomus 205, 802, 
Cucugus clavipes 31 
Cychrus ridingsii 1 
Cymatodera bicolor 94 
inornata 95 
Cyllene picta 64, 143 
robiniae 47, 48, 49, 144. 
193 
Decatoma sp. 407 
Dendroctonus frontalis 9. 99, 106, 
. 205, 301, 
340, 387, 
395 
Dendroctonus terebrans 300 
Dendrophagus glaber 32 
Depressaria robiniella 480 
Diasposta (Alysia) nibicunda 372 
Dicerca divaricata 66 
lurida 68 
obscura 67 
Diomorus zabriskii 382 


Diplocoelus brunneus 35 
Diplosia pini-rigidae 484 
resinicola 483 
Dipterous sp. a. 492 
sp. b. 498. 
larva sp. c. 494. 
Distenia undata 151 
Dorcaschema nigrum 156 
Doryctes erythromelas 363 
Doryphora clivicollis 186 ~ 
Dromius quadricollis 7 
Dryocampa rubicunda 471 
Dryocoetes affaber 41, 283 
autographus: 14, 37. 
281, 353 
granicollis 284 
septentrionis 14, 37, 
281, 353 
n. sp. 14, 52, 282, 
347 


Eacles imperialis 468 
Eburia quadrigeminata 137 
Ecdytolopha insiticiana 91,479 
Elaphidion mucronatum 138 
Elaphidion parallelum 139 
Elasmocerus terminatus 93 
Ellychnia corrusca 90 
Empretia stimulea 460 
Enchenopa binotata 432 
Endomychus biguttatus 22 
Ennomos magnarius 476 
Enoplium quadripunctum 104 
Ephialtes gigas 329 
Kpuraea avara 44 
truncatella 45 

Eudamus tityrus 458 
Kupelmus sp. a. 389 
Kupogonius vestitus 170 
Kupsalis minuta 232 
Kurytoma auriceps 376 

sp. d. 377 

sp. e. 378 

sp. f. 379 

sp. g. 380 

ap? bhuissi 
Kusphyrus wailshii 305 
Kuxorides americanus 333, 


Gastroidea cyanea 190, 


44 


Gelechta pinifoliclla 397, 481 
Geometrid larva 456 
Gitognathus sp. a. 393 

sp b 394 
G ypta leucozonata 332 
Glyptoscelis pubsecns 180 


Gnathotrichus materiarus 37, 
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retusus 24] 
Goes oculatus 157 
Graphisurus pusillus 166 
Gymnetron teter 227 


Helcon Jegator 369 
occidentalis 370 
Hemileuca maia 472 
Hemipterous egg 405 
Hemirhipus fascicularis 64 
Himatium conicum 233 
Hippocephalus nulbilileatus 397 
Hippodamia convergens 17 
Hister cylindricus 38 
parallelus 37 
Hololepta fossularis 36 
Homolata sp. 9 
Hoplosia nubila 168, 
Hyedenia unica 385. 
Hydroecia nitula 475, 
Hylastes sp. 303 
Hylecoetus Jarvae sp. a. 117 
Hylesinus aculeatus 297 
opaculus 99, 298 
Hylobius abietes 220 
Hylur, ops glabratus 3C4 
pinifex 304 
Hymenopterous insect 95, 382 
Hyperchiriaio 467 
Hyperplatys aspersus 163 
maculatus 164 
Hy pophloeus bicolor 207 
cavus 204 
parallelus 205 
thoracicus 206 
sp. a. 208 
Hypothenemus dissimilis 263 
sp- b. 261, 410 
sp. d. 262 
sp. e. 264 
sp. f. 265 
sp. g. 266 


; 
F 
‘ 
J 
: 
J 
: 
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Ips fasciatus 48, 49 
sanguinolentus 50 
Lachnosterna hirticula 126 
fusca 125 
Latridius maculatus 53 
opaculus 54 
Lathromeris scutillaris 408 
Leat-roller larva 454 
Lepidoptera 372 
Lepturges signatus 162 
Lepidopterous larvae 330. 332, 
344, 366. 367, 372, 
408 
Leptostylus aculiferus 158 
Leptacis sp. a 411 
sp. b. 412 
Lina lapponica 191 
Limacodes sp. 461 
Liopus alpha 160 
punctatus 161 
variegatus 159 
Listronotus latrusculus 218 
Lithocolletes robiniella 482 
Litargus 6-punctatus 34 
Lochites sp. a. 384 
sp. b 385 
sp. c. 386 
sp. d. 387 
sp. e 388 
Longicorn larvae 329 
Lophyrus pinus-rigida 310 
Lophoderus politana 477 
Lyctus striatus 116, 368, 375 
Lymexylon larva sp. a 119 
sp. b. 120 
121 
Lymexylid larvasp. a. 118 
Lysitermus scolyticida 356 
sp. 357 
Lucidata atra 89 


Sp..C. 


Macrodactylus subspinosus 124 
Magdalis inconspicua 223 
olyra 222, 374 


Melanophila fulvoguttata 71, 
328, 335, 339, 343, 
O89 

sp. a. 72 


Meraporus sp. 392 
Metastenus acanthocini 396 
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Miecrodus laticinctus 366 
Molorehus bimaculatus 140 
Monarthrum fasciatum 52, 239 
mali 26, 240 
Monohammus confusor 154 
marmorator 155 
scutellatus 153, 
489 
Myochrous denticollis 181 


Nematus robiniae 307 
sp a. 308, 324 
sp. b. 309 
Nemosoma cylindricum 57 
Neoclytus capraea 148 
erythrocephalus 149, 
336, 371 
luscus 147 
Neuroterus noxiosus 319, 404 
sp. 320 
Nitidulidae Jarva 49 
Nizara hirlaris 453 


Oberea ruficollis 174 
tripunctata var. myops 
173 
Odontota dorsalis 200, 393, 394, 
400, 406 
Odontota nervosa 201 
Olibrus bicolor 15 
Olophram obtectum 13 
Omphale bicinchis 400 
Oncideres cingulata 171 
Ophiderma salamandra 433 
Orchestes niger 225 
_ ephippiatus 226 
Orgyia leucostigma 331, 365, 392, 
403, 457,459, 488 
Orthaltica copalina 1/9 
Orthopleura damicornis 105 
Otidovephalus chervolatii 221 


Pachybrachys atcmarius 179 

Pambolus bifasciatus 362 

Paromalus difficilis 41 
bistriatus 40 
estriatus 39 

Pavandra brunnea 128 

Paria aterroima 182 

Pemphigus aceris 419 
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Pemphigus acerifolii 420 
Perilitus gastrophysae 367 
Perilampus hyalinus 375 
Phanomeris sp. 344 
Philothermus glabriculus 28 
Phloeotribus liminaris 108, 294 
frontalis 59, 296 
sp. b. 295 
Phloeosinus dentatus 94,96, 299, 
350,378,391 
Phyllobeanus dislocatus 102 
Phyllechthrus gentilus 194 
Phyllodecta vulgatissima 192 
Phymata wolffii 443 
Phymata sp. a. 444 
Phymatodes dimidiatus 134 
variabilis 133 
Pimpla inquisitor 331, 392, 403 
conquisitor 330 
Pissodes strobi 219, 347 
Pityophthorus cariniceps 249 
confinis 48, 250 
consimilis 102,251 
hirticeps 252 
lautus 254 
minutissimus 243 
409 
pullus 96, 99,245 
plagiatus 247 
puberulus 255 
sparsus 248 


tuburculatus 99, 
258 

sp. a. 244 

sp. b. 246 

sp ¢. 258, 359 

sp. d. 99, 256, 346 

sp. e 257 

sp. f. 259 

sp. g. 260 


Platynus angustatus 5 
sinuatus 6 
Platypus compositus 49, 237 
quadridentatus 26, 27, 
236 
Plegaderus transversus 42. 
Podisus sp a. 454. 
sp. b 455. 
sp. e. 456. 
spinosus 457. 


Pogonocherus penicellatus 169. 
Polographus rufipennis, 9, 12, 
40 4b 45, 98-99 102 OTe 
205, 206, 209, 298, 349, 
359, 373, 379, 384, 398, 399, 
407, 492, 4938, 494. 
Prionoxystus robiniae 475. 
Prionus laticollis 129 
Promachus rubiceps 371. 
Prometopia 6-maculata 46 
Pseudococcus aceris 413@ 
Ptermalus sp b. 391 
sp. a. 390 
Pterostichus honestus 4 
adoxus 3 
Ptlinus ruficornis 113 
Pulvinaria innumerabilis 4132 
Pupuricenus bumeralis 14] 
Pytho americanus 213 
niger 212 
Quedius peregrinus 10 


Retinia comstockana 478 
Rhagium lineatum 152 
Rhizophagus. dimidiatus 51 
bipunctatus 52 
Rhogas intermedius 364 
Rhyssalus pityophthori 346 
Rhysipolis biformis 345 
Rhyssa albomaculata 325 


Sacium biguttatum 16 
Saperda discoides 172 
Scolytus muticus 109, 291, 348, 


369 

quadrispinosus 109, 
290, 354 

356 


rugulosus 293, 92, 102, 
108, 109, 385 
Scolytids'10, 11, 2%;° 25) 26n2e: 
51, 3338, 388 
Serropalpus barbatus 211 
Siagonium americanum 14 
Silvanus planatus 29 
Sinea diadema 442 
Similia sp 434 
Sinoxylon basilare 93, 114 
Sitones flavescens 216 
Smicra canadensis 374 


— ss —s- FF 


Smilia sp. 434 

Smodicum cucujiforme 132 

Spathius canadensis 350 
claripennis 349 
brunneus 348 
brachyrus 347 
pollidus 351 
simillimus 252 
tomici 353 
unifasciatus 354 

Spintherus sp. 398 

Sosylus costatus 27 

Synergus lignicola 322 


Tachys nanus 2 
Tachina orgyia 488 
Tenebrioides castanea 60 
corticalis 59 
Tenebrionod larva 209 
Telea polyphemus 466 
Tetamona sp a. 427 
Tetrastichus euchiste 405 
racemarivw 404 
sp. a. 401 
sp c. 402 
sp. d. 403 
Tetropium cinnamopterum 131, 
338, 37 
Thalessa atrata 326 
lunator 327 
nortoni 328 
Thanasimus dubius 99, 490 
formicarius 100 
trifasciatus 98 
Thanasimus larve 401 
Thaneroclerus sanguineus 101 
Tharops ruficornis 62 
Thelia sp. a. 425 
sp. b. 426 
Thyridopteryx ephemerae 
mis 462 
Tomaxia bidentata 214 
Tomicus avulsus 106, 288 
cacographus 37, 38, 42, 
D1, 96,99, 
106, 205, 
286, 350, 
B01. 


for- 


AT 


Tomicus calligraphus 88, 48, 56, 
99, 285 

caelatus 9, 289, 388 
pini 9, 110, 205, 287 

plagiatus 357, 377, 247 

Torymus sp. a. 383 

Tremex columba 817, 326, 327 

Trigonoderus sp. 399 

Trisholeas euschiste 405 

Trogosita virescens 58 


Urocerus abdominalis 312 
albicornis 313 
cyaneus 814, 325 
sp. a. 315 
sp. b. 3816 
Urographis fasciatus 165 


Valeus canaliculatus 127 


Xantholinus cephalus 11° 
Xestobium squalidum 112 
Xiphydria albicornis 311 
Xyleborus celsus 204, 274 
fuscatus 207, 275 
obesus 273 
pubescens 207, 279 
pyri 271 
sp. a. 272, 208 
sp. b. 276 
sp@.227 7 
sp. f. 280 
Xylita laevigata 210 
Xytonomus albopictus 354 
insularis 335 
Xyloterus bivittatus 45, 49, 101, 
268 
politus 26, 50, 2'70 
retusus 267 
seabricollis 269 
unicolor 26, 50, 2770 
Xylotrechus colonus 146 
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INDEX TO TREES. 


Apple, 
Pyrus malus 17, 18, 19, 20, 59, 76, 89, 92, 102, 108, 109, 149, 154, 
i 200, 201, 336. 

Ash, Mountain, 

Pyrus Americana 188. 
Ash, Black, 

Fraximus sambuctfolia 146, 147, 148, 270, 297. 
Aspen, Large, 

Populus grandidentata 36, 121, 267 


Basswood, 
Tilia Americana 49, 61, 76, 171, 287, 239. 
Balm of Gilead, 
Populus balsamifera var. Canadensis 20, 424. 
Beech, ; 
fragus ferruginea 1€, 23, 34, 85, 47, 52, 53, 54, 60, 61, 62, 118, 
115; 128, 1825137, 188, 162, 200; 232; 237, 239: 
240, 270, 271, 278, 317, 334, 341. 
Birch, Black, : 
Betula lenta 14, 52, 270, 271, 282. 
Box-Hlder, 
Negundo acerovdes 20, 21, 416. 
Buckeye, 
Aesculus flava 240, 279, 330 


Cedar, Red, 
Juniperus Virginiana 94, 96, 175, 218, 240, 272, 295, 299, 350, 
360, 378, 391, 462. 
Cherry, Cultivated, 
Prunus vulgaris 19, 113, 240, 279, 294. 
Cherry, Wild Black, 
Prunus serotira 108, 113, 116, 200, 237, 294, 408, 463. 
Cherry, Wild Red, 
Prunus Pennsyloanica 195, 198, 282. 
Chestnut, 
Castanea sativa var. Americana 83,118, 145, 146, 151, 165, 207, 
208, 231, 236, 237, 240, 270, 278. 
279, 329 


Dogwood, 
Cornus Iorida 88, 140, 161, 248, 309, 358. 


4 ec") 


Elm, 
Ulmus 99, 132, 137, 146, 232, 240, 168, 237, 270, 298, 387, 339 

) 

) 


Fir, Balsam, 
Abies balsamea 436. 


Hawthorn, 

Crategus 415. 
Hackberry, 

Celtis occidentalis 84, 109, 163, 291, 848, 369. 
Hemlock, 


Prue Canadensis, 71,101, 119, 145, 208, 239, 240, 270, 273,313, 
393, 335. 30 so) 343. 389, 436. 

Hickory, 
Carya, BO, odjGa, Pay (Oe 80, OL, 62, 93, 105, 109, L14,. 116, ao 
146, 149,171, 172, 204, 214, 222, 264, 270), 274, 275, 278, 
290, 292, 329, 336, 356,374, 380, 465, 465a, 467, 469. 


Locust, Honey, 
Gledip chia triacanthos, 240, 279 

Locust, Yellow, 

Kobmnia Psuedacacta, 17, 18, 19, 28. 29, 38,36, 47, 48, 49, 55, 80, 

86, 91, 116, 124, 132, 149, 160, 64, £76: 

179, 181, 182, 183, 184, 185, 186, 187, 193, 

SA 1G 089. 200. BOT P2002 21h 246. Ahr. 

22], 227, 305, 307, 308, 324, 344, 361, 366, 

367, 368, 371, 372, 375, 386, 390» 393, 394, 

400, 405, 406, 411, 412, 418a, 413b, 

414, 417, 418, 425, 426. 427, 428, 424, 

430, 431, 432. 433, 434, 435, 439, 440, 441, 

442. 443, 444, 446, 447, 448, 449, 450, 451, 

452, 4! 53, 454, 455, 456, 457, 458, 459, 460, 

461, 473, 475, 479, 480, 482, 485, 486, 487, 

488, 491. 


Maple, Sugar, 
Acer saccharinum 30, 50, 62, 138, 150, 237, 270. 
Maple, ; 
Acer, 26, 76,118, 149, 158, 64. 240, 246. 270, 317, 331, 364, 392, 
4\3a, 413b, 419, 420, 459, 465, 466, 467, 468, 471, 475, 
476, 488. 
Magnolia, : 
Magnolia acuminata 120 237, 270, 279 


Mulberry; Red 
Morus, rubra 59, 64, 114, 148, 295 


Oak, White ae Der! 
Quercus alba 76, $3, “87, M7, 133,246, 239, DAC 43, H266) 210; 
276, 279, 3818, 381, 472 
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Oak, Chestnut 
Quercus Prinus 122, 248, 276. 
Oak, Red 
Quercus rubra 240, 270, 271. 
Oak, Scarlet 
Quercus coccinea 322, 470. 
Oak, Black 
Quercus tinctoria 24, 26, 27,89, 76, 83, 123, 136, 138, 139, 146, 
165, 207 232, 236, PHA 239, 540 243, 270, 278, 
215; 276, 278, 279, 396, 470. 
Oak, Jack, ° 
Quercus nigra 26, 189, 240, 248, 276, 277, 279. 
Oak, ; 
Quercus 63, 67, 125, 126, 129, 141, 145, 149, 265, 319, 320, B21, 
; 339, 352, 404, 409, 466, 474. 
Peach, 
Persica vulgaris 66, 127, 149, 294. 
Persimmon, 
Diospvros Virginiana 126, 149, 463, 465, 469. 
Pine, White 
Pinus strobus 153, 212, 219, 241, 244, 248, 260, 261, 285, 286, 
287, 288, 289, 300, 301, 340, 350, 422, 489. 
Pine, 
Pinus 9, 18, 22, 23, 25, 26, 87, 38, 42, 48, 56.57, 58, 78, 95, 96, 99, 
100, 106, 127,129, 130-185; 152, "155, 167, 180; 2135220: 
235, 239, 240, 241, 242, 244, 245, 247, 248, 250, 254, 255, 
356 257, 259, 260, 262, 269, 280, 285, 286, 287, 288, 289, 
300, 3801, 302, 303, 304, 310, 312, 316, 333, 340, 346, 347, 
801, 357, 877, 382, 385, 387, 395, 397, 413, 421, 423, 436, 
438, 477, 478, 481. 
Plum, 
Prunus domestica 75, 161, 


Sassafras, 
Sassafras officinale 229, 238, 336, 463. 
Spruce, Norway 
Picea excelsa 281, 286, 287, 289, 301, 302, 388. 
Spruce, Black 
Licea mera V,°2, 3,4, 5, 6, 7, 8,9, 10: 1k, 12, 13,940 1b 28 eam 
37, 40, 41, 44, 45, 48, 49, 51, 72, 77, 89, 90, 98, 99, 
102, 107, 112, 130, 181, 134, 154, 156, 166, 167, 209, 
210, 211, 212, 219, 235, 249; 252, 253, 258, 270, 281, 
283, 284, 286, 289, 293,.-301, 302, 312, 314; 315, 325, 
326, 328, 338, 339, 341, 842, 345, 347, 848, 352, 353, 
359, 370, 578, 379, 383, 284, 398, 399, 407, 4 436, 437, 
492, 493, A494, 
Sumach, 
Khus 97, 102, 162, 169, 176, 196, 199, 215, 228, 230, 251, 332.3 
Sycamore, 
Platanus occidentalis 65, 177, 445, 468 


Black 
gr 50, a, 103, 104, 139, 140, 223, 261, 4652, 469 

Vhite 
“ans emera 462) 234, 410, 4652. ; 


“Salix 85, 149, 170; 189/190, 191, 198, 295, 226, 858, 362, 383. 
low, Black 4; 
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SUB- IRRIGATION IN THE GREENHOUSE. 


- F. Wo. Rang, M. S. 


During the past few years, this subject has invited more or less 
attention. It was not until the past winter, however, that special 
investigation has revealed its true value 

Personal interest in this subject was awakened through associa- 
tion with Prof. W. J. Green, Horticulturist of the Ohio Agricultural 
Experiment Station, who was the first to recommend it to the public. 
Interest was furthered by observations made through experimenta- 
tion during the winter of 91-92 at the horticultural forcing-houses 
of Cornell University. In the latter place, a small greenhouse 
apartment was equipped especially for carring on experiments along 
this line. Unfortunately, no complete, tabulated data were procured 
on account of the burning of the plants, by neglect in smudging, 
one night towards the terminus of the experiment. 

When constructing new forcing-houses at the Station here last 
fall, special arrangements were made for continuing the experiment 
in order to detemine, if possible, its value. 

“Sub-irrigation.” Tnis compound word is derived from the Latin 
preposition “sub,” which means under or below, and “irrigation,” 
trom the Latin “irrigatio,” asprinkling, a watering Sub-irrigation, 
therefore, is a sprinkling or watering from underneath the soil. 

The effects of sub-irrigation upon plant growth in the greenhouse 
were first brought to notice when experimenting towards some 
efficient means of checking or exterminating the disease known as 
rot in lettuce. The truth or falsity of the theory that “frequent 
wateringin the ordinary manner induces the disease” was arrived at 
by arranging tosupply the plants with the requisite amount of water 
from beneath. Watering in this manner through punctured pipes 
or porous tiles, which were underneath the soil, was at that time 
thought to be by no means a decided success in exterminating the 
lettuce rot ; however, marked results were noticeable in that the sub- 
irrigated beds were more productive in vegetation than those water- 
ed in the ordinary manner.* From this as a starting point, the 
history of sub-irrigation inthe greenhouse begins. Outside of those 
pursued in Ohio, we know of no other experiments undertaken in 
this line of investigation except our own. 


*See Ohio Bulletin, Vol. V., No. 6, page 101. 
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The experiments at Cornell University were conducted in two 
beds, each 8 feet long by 3 feet wide, containing close-fitting bot- 
toms. In one of the beds, one-inch iron pipe was coiled as in the 
cut. 

This pipe was punctured on the sides at intervals of eight inches, 
in order to distribute the water The other bed was used asa 
check to the first, and was watered on the top in the usual way. 
Soil to the depth of six inches was placed in each bed, and plants of 
various structures were similarly planted in rows in the two beds. 

Plants were selected with reference to their individual nature. As 
examples of those plants, the foliage of which 1s the part desired, 
lettuce and spinach were selected. As plants for root development, 
radishes and beets were taken, and those grown for their blossoms, 
daisies and sunflowers. 

Up to the time the plants were destroyed, the results showed a 
marked difference in many respects. Some of the points particu- 
larly evident in favor of sub-irrigated beds were:— 

(1) A greater uniformity of growth. 

(2) A great saving of labor in watering. 

(3) Drying up of the under leaves instead of their becoming 
slimy and decayed as in surface watering. 

(4) Easy cultivation of the soil. 

(5) A more luxuriant growth. 

Karliness in maturity of lettuce and spinach was noticeable. 
There was no perceptible differencein the growth of the radishes and 


beets, which were of the turnip-rooted varieties. Daises and sun- | 


flowers were much in advance in the sub-irrigated bed. 
Experiments at the Station. 


During the past winter, three beds were arranged for sub-irriga- 
tion, one in each of three houses of the following dimensions: 

House A, 9 feet 6 inches by 3 feet 6 inches; house B, 6 feet 6 
inches by 8 feet 9 inches, and house C, 9 feet 6 inches by 8 feet 6 


inches. Each bed was made perfectly water-tight by the use of 


matched material. In the bottom of these beds was laid one and 
one-fourth inch pipe with punctures on the sides four inches apart. 


ee 
_ 


Plan of Greenhouses, 


Beds in houses A and C contained iron pipes arranged for water- 
ing in the following manner. Two parallel pipes were placed in 
the bottom twenty-one inches apart, and connected by elbows at 
one end, making them continuous. Of the two opposite ends in 
house A, one was closed by a cap, while the other was run up per- 
pendicularly for at least two inches above the soil or top of the bed. 
See cut. In house. C, instead of capping one of the opposite 
ends of the pipe, both were left open and carried above the surface 
of the soil by the use of elbows, as in house A. 

The bed in house B contained lead pipe, which was easily ad- 
justed to the desired position on account ofits flexibility. It -was 
placed similarly as in the other beds. Since the bed was much 
wider, three parallel pipes instead of two were placed with the ends 
protruding above the top of the bed at opposite corners. Instead of 
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leaving one continuous pipe, the central parallel was cut in the 
middle, and the ends hammered together and soddered, thus forming 
two pipes. 

The punctures through which the water emerged from the pipe 
were four inches apart, and made with reference to as even a dis- 
tribution as possible. This was accomplished to some degree by 
drilling holes low down on the sides of the pipe at the further end 
from where the water was poured in, and gradually raising them 
towards the other end, making the Jast one drilled come near the 
top of the pipe. Soil to the depth of six inches was then placed on 
the benches, covering the pipes out of sight. 

When the right conditions were secured in each of the beds for 
transplanting plants and sowing seed, experiments were begun, the 
results of which are given in the following pages. 


Parsley. 


On December 20, 1892, 
eight rows of moss-curled 
parsley seed were sown in 
beds 1 and 2, house A, five 
in bed 1 in ordinary, and 


LY; 


tion. Also, on the same 
date, eight rows of fine 
double-curled parsley seed 
were sown in beds 1 and 2, 
house C; five rows in bed 
2 in ordinary, and three in 
bed one in sub-irrigation. 
The first parsley was picked 
for market on February 2, 
1893. in the sub-irrigated 
beds of houses A and C. 
When parsley was ready 
for market in these beds, 
that in the surface-irriga- 
ted beds was not over one- 
third grown. 


ALT. 
Parsley), 


The plate shows a photo- 
graph of the two varieties of 
parsley grown in the respect- 
ive beds. Bunches I andIV. 
represent the fine double- 
curled variety from beds 1 
and 2, house C. Bunch I 
a shows the average size 

in the five rows in surface- 
irrigated bed, and is about 


Ee 


three in bed 2 in sub-irriga- - 
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one-half grown, while IV. presents the same variety in the sub- 
irrigated portion of the bed, out of which the largest had already 
been marketed. Bunches I]. and III. represent the moss-curled 
parsley from beds 1 and 2,house A. Bunch II. gives the size of that in 
the five rows in surface-irrigated bed, while IIT. represents the same 
variety from the three rows in the sub-irrigated portion. The dif- 
ference in maturity of parsley from seed, therefore, was very 
marked in favor of sub-irrigation. After the parsley in the surface- 
irrigated beds once reached maturity, there was no perceptible dif- 
ference in its growth from that in the sub-irrigated bed. 

Parsley is grown for its leaves, which are used in garnishing 
meats, etc.; therefore, only the leaves are picked off and these are _ 
generally sold in bunches, as shown in the plate. Immediately after 
the leaves are picked for market, the roots send forth a new growth. 
Bunches I. and I].are from the surface-irrigated and III. and IV. from 
the sub-irrigated beds. 


Tomato Plants. 


On March 28th, tomato plants, which were grown from seed 
sown on the 20th of December, and handled on January 28th, were 
placed in permanent beds. These tomatoes were all pruned, allow- 
ing a crop of lettuce to grow underneath them, thus receiving a 
double crop from the same area. For the experiment, bed 4, house 
A, was selected for surface, and bed 3, house B, for under-surface 
watering. While bed 4,house B, was used as a second check to bed 38. 
All the blossoms were hand-pollinated two or three times a week. 
The plants were placed 18 inches apart. each way, and trained to 
one main stem. Each was held in place by a strongcord stretched 
from the base of the plant to the rafter of the greenhouse directly 
above, to which the plant was tied as it grew. This cord was kept 
in position by tying it to a small nail tacked in the rafter, while a 
peg stuck in the soil at the base of the plant served as a fastener at 
the other end. The plants were labeled and numbered consecu- 
tively in both beds, so that notes could be taken for each plant. 
Plants were selected with reference to similarity in size, struct 
ure, etc. They were transplanted somewhat later than they would 
have been, had we not been delayed a little by the tardy comple- 
tion of the houses. The question of earliness, however, does not de- 
tract from the value of the experiment, for, although perhaps the 
weight of the fruit was not as great as it would have been had the 
vines been given more time, yet the comparative values of the beds 
were the same. All the fruit, of course, did not ripen at one time ; 
therefore, it was necessary that the fruit be picked and weighed as it 
ripened, each plant being fully credited in the notes. When the 
experiment was concluded, the sum of the various weights gave the 
total product from each vine. The following tables show the com- 
parative test of beds 4, house A, and 3, house B, above referred to. 
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Individuality in plants varies, and experimental cesults can pe 
relied upon only when a general average is taken. In a majority 
of cases, although the individual plants run comparatively evenly 
in each bed, as is found to be the case from the tables, nevertheless 
it does not necessarily hold true that the bed showing the greatest 
average always has the individual’ plants of the greatest weight. 
This is shown to be the case with the Acme variety, for one plant, in 
bed 4, house A, happened to produce even more fruit than any of 
those in bed 3, house B, of the same variety. This was an excep- 
tional case, as is shown by the remaining varieties. The fact of its 
possibility is accepted as a natural occurrence by those who have 
had experience with plants. The averages, therefore, of a number 
of plants of the same variety establish their individual value. ‘The 
comparative values found in the tables show the marked superi- 
ority of the method of sub-irrigation. 
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The effects of the two methods of irrigation upon the growth of 
radishes are fairly shown in the table above, in which both the 
long and turnip-rooted varieties are used as examples. On the 
whole, no marked difference was observable in the productiveness 
of the turnip-rooted varieties in either bed. ‘Lhe effect was noted 
to be very beneficial in the case of the long-rooted radishes in 
weight, maturity and number marketable. 


Lettuce. 


IRRIGATION. 


Fflanson. 


No crop seems to be more affected by sub-irrigation than does 
that of lettuce. During the past winter, three crops of lettuce were 
grown in each of the larger portions of the various beds in the 
forcing-houses. The first two were given the entire space, while 
the last was grown under tomato plants, which were pruned and 
which served as a shade to protect the lettuce from the extreme 
heat of the sun in early spring. Notes were taken frequently and 
at each harvesting, the crops were weighed and results recorded. 
In addition to weight as an evidence of the superiority of the meth- 
od of sub-irrigation, height, quality, earliness, etc. are also impor- 
tant points of proof. 

The first crop was at least 25 per cent. better in the sub-irrigated 
beds, and was ready for market from ten days to two weeks be- 
fore that in the other beds. At this time, one was nine inchesand 


zo end i taal 
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the other 114 inches high. The difference, therefore, in four weeks 
growth was a gain of 24 inches in favor of sub-irrigation. 


Frankfort Head. 


(OUR 
LRRIGATION 


The second crop was even more marked in its differences than 
the first. The accompanying photographs of lettuce exemplify 
the comparative merits of the two systems of watering with as 
many varieties of lettuce,—the Boston Curled, the Hanson, 
and the Frankfort Head. In the case of the Frankfort Head, the 
small heads were formed as perfectly as the large ones. With 
the open-headed varieties it is different; their maturity is considered 
reached when they have attained the desired size. One point in 
favor of sub-irrigated beds with lettuce is that it is ready for culti- 
vation at all times, while the surface-watered beds are liable to con- 
tain more or less moisture,rendering cultivation lessfrequent. The 
cultivation of lettuce is for the most part performed during its 
younger stages, for as it matures, the more ,it fills up space, and 
the harder it is to manipulate the tools for cultivation.. Sub-irri- 
gated lettuce contains less chlorophyl; therefore is lighter in color. 


We 
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IRRIGATION, 


Boston Curled. 


Damping Off. 


A comparative test of the various beds with reference to the 
damping off of the plants soon after transplanting is shown in the 
accompanying table. The plants were affected about equally by 
the disease in each instance, making the proportion between sub- 
irrigation and surface-watering as ten is to eleven. 


SUB-IRRIGATION, NON-IRRIGATION. 
VARIETY. al Siva = 12 Sos 
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Black Seeded Simpson, 4 | d. 
Hanson, : : ; ; 2 | 1 2 
Frankfort Head, : : 6 
Boston Curied, : : ; i. | | 2 
Grand Rapids, ; : J | 1 4 | 
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Lettuce Rot. 


The lettuce rot, which appeared to a marked extent in the sur- 
face-watered beds was apparently absent in the sub-irrigated beds. 
The disease was first noticed at time of marketing at which time it 
could not be detected in the other beds. During the growth of the 
second crop, it became very troublesome, and some of the varieties 
in the surface-watered beds required marketing before they were 
fully grown, while in the under-surface watered beds, the disease 
was completely held in check. 


Spinach 


A slight difference was shown in earliness of maturity in favor 
of sub-irrigation. The plants started their seed stalks from one to 
two weeks earlier than those in ordinary irrigation. 


Bests. 

The turnip-rooted varieties of beets were placed in each of the 
beds. No marked difference was noticeable in either instance as the 
production was nearly equal in the beds. Beets take considerable 
time to mature in the greenhouse and hence are not a profitable crop 
as regards the vegetable itself. The comparison of the results from 
the same variety in ordinary and s1b-irrigation, after haying been 
transplanted 65 days, was: 16 beets in the former, weight 1 lb. 4 oz.; 
fifteen beets in the latter, weight, 1 lb. 2 oz. 


Practical Conclusions. 


The question of sub irrigation in the greenhouse is one worthy 
of consideration by all who have interests at stake in the pursuit 
of floriculture or forcing of vegetables. The exact merits of the 
method, whether used in or out of doors, cannot be arrived at un- 
til tested generally. We can easily see how its use might, in the 
hands of the inexperienced, be even misleading. The water is 
taken up by the soil through capillary attraction, which requires 
some time for complete action. The conditions are not normal if 
more water is used than is necessary, or if the requisite amount is 
lacking. Good judgment on the part of the operator is important. 
Thus it is with surface irrigation. In proportion as good judgment 
is exercised, good results will be secured. 

Now, one point which the writer wishes to emphasize is that in 
sub irrigation, better results are obtained on account of its being a 
more complete system of watering. It has been our experience 
that in the majority of cases where plants in beds were not doing 
well, and where no external cause could be attributed, examina- 
tion revealed the fact that the trouble was due to inefficient water- 
ing. In many cases the soil at a depth of three or four inches 
would be either dry and porous or baked hard. In numerous 
greenhouses visited the past year, we frequently noticed spots or 
portions of beds which seemed to remain dormant, although the 
conditions were apparently the same as those of the remaining por- 
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tions of the beds. On examination, however, the cause was found 
to be inefficient watering. Now, when we stop to think that cap- 
illary attraction is one of Nature’s ways in which moisture travels, 
itis evident that sub-irrigation is the more natural method of ap- 
plying water to the soil. For an experiment, we took two similar 
beds of dry soil, using the methods of surface and under-surface ir- 
rigation. While watching the results, we found that if the water 
was insufficient;to moisten the whole of the bed, it did not pene- 
trate perhaps over half way in the case of surface watering, and 
thus only the upper portion of the soil was of the right moisture. On 
the other hand, in the case of under-surface watering, the water was 
applied at the bottom of the bed, and capillary attraction caused it to 
ascend only half way. The difference between the two beds now 
is that one has the appearance of being in the right condition for 
seed or transplanted plants, while the other has not yet that appear- 
ance The condition in the one instance is deceiving, while in the 
other it is not. More water must be added to the sub-irrigated bed 
to make right conditions, while it is not necessarily so in the other. 

It is already a demonstrated tact that when we apply water to 
roils out of doors in summer under ordinary circumstances, the 
greater portion of it goes off in the atmosphere; and in order to 
give the plants the requisite amount of moisture about the roots, 
a superabundance of water must be used. In the greenhouse, the 
external conditions are the same to greater or less an extent, and the 
above laws, therefore, hold true. Now, if we can apply the water 
directly underneath the soil by sub-irrigation, we overcome to a 
great extent this evaporation. It was found to be a fact that these 
sub-irrigated beds required very little water in comparison with the 
others. 

The saving of labor through sub-irrigation is almost inestimable. 
The expenditure of time in watering was as follows: in the case of 
under-surface irrigation, the water was dipped out of a tank and 
poured into a funnel, through which it entered the various portions 
of the bed. On the other hand, in surface irrigation, the water was 
dipped out and applied by a sprinkling can, containg either a rose 
spray or aspout long enough to reach all sections of the bed. In 
the former case, the size of the piants did not matter, while in the 
latter, the more mature the crop, the more time it required for 
watering. Again, the sub-irrigated beds did not require watering 
over once or, at the outside, twice a week. While, generally speak- 
ing, the other beds were watered daily. 

The idea that a water-tight bed is detrimental to plant growth on 
account of lack of drainage is overcome, we believe, in the fact that 
the pipe or tiles receive the excess of water, which, in a bed not 
water-tight, would leak out at the bottom, thus making it serve a 
double purpose. If the soil contains too much moisture, it serves 
as a reservoir; if not enough, it imparts the amount necessary for 
good conditions. In either case, the pipe or tiles act asa safety- 
valve. These openings underneath the soil allow free access of air, 
render plant food digestible, and act as a drain to water-soaked 
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soil. In view of these results, we feel safe in saying that under- 
surface watering is a pronounced success. 

The question of economy when considering the advisability of 
using sub-irrigated beds, is justly a worthy and important one. 
There must be a water-tight bed to retain all the water in. the soil, 
the construction of which is necessarily more expensive than in the 
ordinary method of making beds, provided boards are used ‘I'he 
pipe or tiles are likewise an extra expense. Now, will this expendi- 
ture be realized from the advantages gained ? 

The cost of raw material, for example, in two houses, each 50 feet 
long and 20 feet wide, one being arranged for surface and the other 
for under-surface watering, would be about as tollows:— 


SURFACE. UNDER-SURFACE. 
Center bed 40x8 ft. @ $12 Center bed 40x8 feet @ $25 
per Mii. os Shigcta We itor! Pew Lv nawca con ae 8) ODE 
2 Side Benches 50x4ft. @ 2 Side Benches 50x4 ft. @ 
$12 per M...... FOO ee SEO ET MRK wi, oii ak el) OO: 


182 ft. Sideboards @ $20.. 3.64. 182 It. Sideboards @ $20.. 3 64. 
150 it. Quarter round @lct. 1.50. 
320 ft. Tile @ $18 per M.. 5.76. 
White Lead....:.. “$1.10. 


BORAT PEs tk 2. LD D8. Potalcs fous Gen Ae OO 


The difference between the first cost of the beds in the two 
houses is, therefore, $17.72. Dividing this amount by two, since 
the beds will certainly last two years, we have $8.86 as the actual 
yearly expense of the one house over the other. The fact of this 
small expenditure in comparison with the great advantages de- 
rived from it, establishes its economic importance and thorough 
practicability. 

Lead or iron pipe may be used in place of the tiles but are not 
as practicable when a quantity is to be used. They are more expen- 
sive, and better adapted to smaller areas. Lead pipe costs 6 cents 
per pound, the number of pounds to the foot varying according 
to the quality. It gives very satisfactory results, and can be used 
indefinitely. The cost of iron pipe varies according to the size. 
Although it is less expensive than the lead, it rusts easily, and can 
not be relied upon after one or two seasons’ use. .That used the 
past season, after having been cleaned, is in fair condition for use 
this year. ae 

In view of the results obtained, it is demonstrated that sub- 
irrigation is a pronounced success. We heartily recommend it to 

ye public. 
ae forcing-house, 20x60 feet, has been fully equipped at the 
Experiment Station for sub-irrigation and we expect great returns 
from it this season. The center bed is 8x50 feet, and sides 4x60 


feet. S58 eee 
We are now turning our attention towards methods for securing 
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watering is a success. I[f we can now determine what -is the}most 
economical manner of constructing water-tight beds, we will have 
advanced a step in the evolution of greenhouse problems. With 
this idea in view, various materials such as ‘galvanized iron, zine, 
Georgia Pine, cement, etc., are being tested in the hope of arriving 
at some definite, advantageous results. 


SUMMARY. 


1. Sub-irrigation is a more complete system of watering. 

2. The soil never becomes surface hardened. 

3. Beds never bake or dry out in the bottom. 

4, The appearance of the beds is not deceiving, as is sometimes 
the case in surface watering. 

5. Plants run more evenly than in surface-watered beds. 

6. Fungous diseases are held in check. 

7. A great saving of time. 

8. A great saving of labor. 

9. The soil can be worked at any time, and thus kept in better 
condition. 

10. Less water is required 

1i. The beds require watering once a week, while surface irriga 
tion generally needs it daily 


12. The yearly excess of cost in a house 2050 feet is not over 
$8.86. 


13. The pipe or tiles serve both to water the beds and retain the 


excess of moisture. 

14. The openings underneath the coil allow free access of air; 
hence soil never becomes sour or stagnant. 

15. Parsley was ready for market, when it was only a third grown 
in surface-irrigated beds. 

16. There was a marked gain in production of tomatoes. 

17. Long-rooted radishes were proved superior. 

18. Lettuce was thirty per cent. better. 

19. Lettuce rot was held in check 

20. Spinach matured earlier. 

21. Under the conditions here present, sub- irrigation is more 
economical than surface watering, and more satisfactory in every 
way. 

F. Wm. Rane. 


a perfectly water-tight bed. Feeling assured that under-surface ‘ 
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GENERAL STATEMENT. 


JouHn A. Myers. 


This bulletin gives the chemical analyses and relative com- 
mercial value of all the fertilizers offered for sale in the State. The 
number of brands offered during the past year is 142. The table 
of analyses shows the analysis and valuation of each sample as de- 
termined by us, and also gives the valuation at the same figures 
based upon the minimum claims of the manufacturers. In practice, 
the minimum claims are usually what the manufacturer aims to 
furnish the farmer. By comparing the analysis with the guarantee, 
the farmer will readily see how close the manufacturers are run- 
ning to their guarantee. Take for example “Star Brand Tobacco 
Manure,” the first on the list. Reading across the page, we come 
first to the analysis of this brand as determined in the Station lab- 
oratory. Next, the valuation based upon this analysis; then 
comes the valuation based upon the guarantee of the manufacturer, 
followed by the analysis as guaranteed by the manufacturer. After 
which follows a comparison of the valuations. In this case “excess 
of value by analysis, $2.88,” which means that the sample submitted 
to us analyzed better than guaranteed by the manufacturers, to the 
value stated, and that the farmer gets full value for money paid. 
Running down the column, we come to Orchilla Guano, manufac- 
tured by the Wooldridge Fertilizer Co., Baltimore, Md., which, by, 
analysis, is worth $8.72; by guarantee, worth $18, making a defi- 
ciency of $9.28, showing that this brand offers little inducement to 
the farmer toinvest in it. Whenever the sample submitted by the 
manufacturer shows an excess of valuation in the “guarantee col- 
umn amounting to as much as $1.00 over the valuation based upon 
analysis, it is advisable for the farmer to buy some other brand. 

There is this year a very marked reduction in the percentage 
of fertilizers sold upon higher guarantees than their merits justify. 
When the inspection began two years ago, 26% of the brands of fer- 
tilizers sold in this State were being misrepresented as to their com- 
position. and were being sold upon excessive guarantees. This year 
it has been reduced to 11%, counting all brands that are short. 
There are, however, in this some brands which are evidently short 
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from pure accident, as it only amounts toa few cents. If we were 
to allow a variation of $1 per ton due to unavoidable errors in man1p- 
ulation, sampling and analysis, there are only five brands in the 
142 that are really short, reducing the number of deficient brands 
to 34%. This indicates a very commendable effort upon the part 
of manufacturers to supply fertilizers equal in every respect to their 
minimum guarantee, and the saving, iu this matter alone to the far- 
mers, will, doubtless, in the aggregate amount to many times the 
entire cost of conducting the inspection, besides protecting honest 
and reliable fertilizer firms from the pretentious claims of fraudu- 
lent manufacturers and dishonest dealers. 

Farmers will do well to accustom themselves to buy p/ant 
food rather than drands of fertilizers. A comparison of the analyses 
will show that there is relatively little variation in the composition of 
the ammoniated superphosphate offered for sale by the several man- 
ufacturers, and the farmer will often be able to save considerable 
money by,remembering that the “phosphate of A.” is as good as 
the “Phosphate or 8. C. Dissolved Bone of M ” provided the chem- 
ical analysis of the two is the same. It may be well, also for the 
farmer to remember that the “Grass Grower” probably comes from 
the same heap in the ware room that the “Buckwheat-Grower” 
comes from, and that there is nothing of merit in the name. The 
manufacturers are compelled, in many cases, in order to econom- 
ically use their raw material, to manufacture different brands 
which are sold under various names. We are free to say that we 
think the manufacturers make a mistake in laying so much stress 
upon a particular brand of fertilizer, but perhaps the lack of infor- 
mation among the farming classes in regard to the use and adapta- 
tion of commercial fertilizers has compelled them to pander to this 
idea. It will be better for the manufacturers, in our judgment, 
and also for the farmer to buy the tertilizers, and transact all of 
their business in fertilizers upon the basis of chemical composition. 
Both parties in that case may know exactly what they are doing, 
and it takes the element of empiricism, out of the business, and 
establishes it upon a strictly scientific basis. It may, perhaps, be a 
long time before the farmers are prepared to act upon this sugges- 
tion, but the manufacturers buy their crude materials upon the 
basis of chemical analysis, and the sooner this system is extended 
to the entire business, the better for all parties concerned. 

There have been reports of a few violations of the law that 
bave reached this office, but upon investigation it was found that 
there was insufficient grounds for prosecution. Three cases are be- 
ing investigated at present where there have been apparent inten- 
tional evasions of the law, which may require prosecution. 

As is always the case, there have been a few disputes with 
manufacturers in regard to the accuracy of the analytical work, but 
in every case a review of our analysis has shown that our chemist was 
correct, and that the error or mistake had occurred either in the factory 
or in the laboratory of the manufacturer. We suggest that the 
manufacturers in every case retain a part of the sample sent us for 
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analysis, as most frequently they may find the cause of the error 
exists outside ot our laboratory. Every possible provision is made 
for securing accurate results in our station laboratory, and no analy- 
sis is sent out until the sample has been analyzed in duplicate, 
starting the duplicates upon different days. The methods of analy- 
ses pursued are strictly thoze adopted by the Association of Official 
Agricultural Chemists, and our results, when transmitted to the 
manufacturers or to the farmers, we consider in all cases to be of suf- 
ficient accuracy to rely upon in any cases of litigation that may 
arise. 

The table of valnation for last year was changed, as it was 
found that the prices adopted the year before were not sufficiently 
close to the actual commercial value of the fertilizer. It is impossible 
in a State like West Virginia to adopt a scale of prices that would 
be suited to all sections of the State, and hence we use simply a rel- 
ative commercial valuation, which is reasonably close to the prices 
that farmers would have to pay for fertilizers of these particular 
grades. The German potash compounds are under the control of a 
syndicate or trust, which has adopted the following prices for 1894, 
for quantities of less than 12 tons: 


Muriate of Potash, guaranteed 80%, $ 2.32 per cwt.in N.Y, 
Sulphate of Potash, 5 9095 1210 ot ‘ 
Sulph. Potash-Magnesia, ¥ AS oe Ab 2, : 
Kainit, LDF oie! ton 


Any of the above bought in bags, $1 25 extra. The price of 
the above compounds is about 5 cents more per hundred in Baltimore 
thanin New York. This does not include the freight rate from New 
York to point of destination. Correspondence in regard to these 
fertilizers should be directed to German Kali Works, Office 707 
Bennett Building 93-99 Nassua St., New York. 

Uuleached Canadian Ashes can be had through any of the 
parties advertising their sale in the agricultural papers. This is a 
very valuable source of Potash, and is especially commended to the 
consideration of farmers wishing fertilizers for fruit trees, tobacco, 
and potatoes. So far as known to us, the ashes are not used in this 
State, but should be. 

The attention of the farmers is also called to the value of 
Ground Tobacco Stems which are a valuable nitrogenous fertilizer 
containing small per cents of potash and phosphoric acid, and at 
the same time act as in insecticide or more properly insect repellent. 
Parties interested in the application of fertilizers to melons will 
find this compound, especially when fresh and strong, a valuable 
material to use both asa fertilizer and as a protective measure 
against the onslaughts of insect pests. 

Another compound worthy of careful consideration as a fer- 
tilizer is Cotton Seed Meal which is a very valuable nitrogenous 
fertilizer. 
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During the year there were sold in the State about 7,500 tons 
of fertilizer. There is complaint upon the part of some of the manu- 
facturers that the farmers purchase almost exclusively low grade 
or cheap fertilizer. It would be well for the farmers to remember 
that a pound of plant food is worth about so much money, and if 
a manufacturer sells a low priced fertilizer, the probabilty is that 
he sells relatively few pounds of plant food, for the reason that it is 
impossible to prepare first class goods at third class prices. It is 
believed to be cheaper for the farmer to buy the higest grade of fer- 
tilizers than to by low grade goods. And under all circumstances 
commercial fertilizers should only be used to supplement the home 
product. Every source of production of manures upon the farm 
should be utilized before it is thought advisable to invest in com- 
mercial fertilizers, but it is very doubtful whether the cultivation 
of the grains and garden stuff can be made profitable in this State, 


without the liberal use of some of the concentrated commercial 


fertilizers. 
Valuations for 18983. 


The actual commercial value of a fertilizer depends upon so 
many conditions, such as demand and supply; speculative in- 
fluences; freight rates; the credit of the purchaser, and the amount of 
competition, that it is not possible in this State to adopt a scheme of 
valuation which will exactly suit every locality in the State. We, 
thererore, adopt a system of valuation which is intended to indicate 
the relative commercial value of the several brands of fertilizers sold 
in the State. For some sections of the Stale, our valuations are 
lower than the actual commercial value of the fertilizers, while for 
other sections, they are higher than the prices at which the fertili- 
zers are sold. ‘This is unavoidable, and it is advisable for farmers 
or agents contemplating investing in fertilizers to correspond with a 
number of firms in regard to the prices at which they will deliver 
the fertilizers in car load lots. 

The valuation adopted by us is quite close to the actual price 
at which fertilizers of the quality indicated can be had at any point 
in the State. It makes no allowance for the variation in freight 
rates, which is a small matter, and it neglects the agent’s commission, 
which is a private contract. 


Lt does not represent the agricultural value of the fertilrzer, 
which depends upon the sotl, the weather and the crop fully as much as 
upon the character and amounts of the ingredients of the fertilizer, 


The following is the scale of prices used in making the rela- 
tive commercial valuations: 


ey 


i ial 
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Nitrogen in mixed fertilizers, ; 20 c. per Ib. 

= fine bone and tankage, . : ele Oe. 

: coarse bone and tankage, SROs He 

¥ vegatable compounds, . : , eee * fe 
Available phosphoric acid, , : Gita © 
Insoluble 7 “in fine bone & tankage, 5 

z Ls in coarse bone & tankage, BEG aC 

= ” ‘in ground rock, Od om 
Potash soluble in water, YMtche aes 


The relative commercial value of a fertilizer is determined 
as follows: 

Take the analysis of any brand and multiply the percentage 
given by the price of the ingredient, then by 20 to reduce to tons, 
add the several products, and the result will be the valuation as 
follows: 


Available Phosphoric cin, 11%x 6x20 $13.20 


Insoluble cs : 3%x 2x20 1 20 
Nitrogen ‘i 3%x20x20 1200 
Potash Z : 2%x 5x20 2.00 


Relative commercial value per ton, $28.40 
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LAW RELATING TO THE SALE OF COMMERCIAL . 
FERTILIZERS IN WEST VIRGINIA. 


CHAPTER LXXII. 


AN ACT concerning Commercial Fertilizers and repealing chapter 
twenty-five of the Acts of the Legislature of West Virginia of 
1879. 

[Passed March 6, 1891.] 


Be it enacted by the Legislature of West Virginia: 


1. Every person or company who shall sell, offer or expoes for 
sale, in this State, any commercial fertilizer or manure, shall affix 
conspiciously to every package thereof a plainly printed statement, 
clearly and truly certifying the number of net pounds of fertilizer 
in the package, the name, brand or trade-mark under which the 
fertilizer is sold, the name and address of the manufacturer, the 
place of manufacture, and a chemical analysis, stating the per- 
centage of nitrogen or its equivalent in ammonia, of potash soluble 
in distilled water, and of phosphoric acid in available form, soluble 
in distilled water, and reverted, as well as the total phosphoric acid. 
In the case of those fertilizers which consist of other cheaper 
materials, said labels shall give a correct general statement of the 
composition and ingredients of the elements relied upon, contained 
in the fertilizers which it accompanies. If any such fertilizer be 
sold in bulk, such printed statement shall accompany and go with 
every lot and parcel sold, offered or exposed for sale. 

2. Before any commercial fertilizer is sold, offered or exposed 
for sale in this State, the manufacturer, importer or party who 
causes it to be sold, exposed or offered for sale, shall file with the 
Director of the West Virginia Agricultural Experiment Station a 
certified copy of the statement named in section one of this Act, 
and shall also deposit with said Director, a sealed glass jar or bottle, 
or sealed tin can, containing not less than one pound of fertilizer 
named and described in said statement, accompanied by an affidavit 
that it is a fair average sample thereof. The making of any affi- 
davit required by this chapter falsely, shall be perjury. 

3. The manufacturer, importer, agent or seller of any brand of 
commercial fertilizer or material used for manurial purposes, shall 
pay for each brand at the.time he files the statement required in 
section one of this Act, an analysis fee of ten dollars for each of the 
fertilizing ingredients claimed to exist in each and every brand as 
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fertilizer which he sells, offers or exposes for sale within this State, 
provided that whenever the manufacturer, or importer, shall have 
paid the analysis fee herein required, for any particular brand of 
fertilizer, no agent or seller shall be required to pay any other or 
further analysis fee for said brand. 

4. The analysis fee required to be paid by section three of this 
Act shall be paid to the Treasurer of the West Virginia University 
for the use of the Agricultural Experiment Station, and the party 
making such payments shall take from said Treasurer triplicate re- 
ceipts therefor, one of which he shall retain, and the others shall be 
deposited, one with the Director of the Agricultural Experiment 
Station. and the other with the Secretary of the Board of Regents 
of the West Virginia University, and by them filed and preserved 
in their respective offices. 

5. Immediately after the filing of the receipt aforesaid with the 
Director of the Agricultural Experiment Station, said Director shall 
issue a certificate to the party making such payment, stating the 
amount of fees paid, and the name, brand or trade-mark under 
which the fertilizer is sold, the name and address of the manufacture 
or importer, the place of manufacture and the name and place 
of business of the dealer, and chemical analysis as set forth in the 
statement by section one of this Act, and that the applicant for 
said certificate is authorized to sell said fertilizer within the State of 
West Virginia for the period of one year from the first day of 
January to the 3lst day of December, inclusive. Said certificates 
may be issued at any time for and during the current year, and may 
be issued during the month of December for the year commencing 
on the first day of January thereafter. 

_6. It shall be the duty of the Director of the West Virginia 
Agricultral Experiment Station to make or cause to be madea 
chemical analysis of every sample of commercial fertilizer so 
furnished him, and he shall print the result of such anaysis in the 
form of a label or tag. Such printed label or tag shall set forth the 
name of the manufacturer, the place of manufacture, the brand of 
the fertilizer, and the essential ingredients contained in said fertili- 
zer, expressed in terms and manner approved by the Director, to- 
gether with a certificate from the Director, setting forth that said 
anylsis is a true and complete analysis of the sample furnished him 
of such brand of fertilizer of the ingredients claimed to be con- 
tained therein. And he shall also place upon each label or tag the 
money value per ton of such fertilizer, computed from its com- 
position as he may determine. The Director shall furnish such 
labels or tags in quantities of one hundred, or multiple thereof, to 
any person or company complying with this Act, and desiring to 
sell, offer or expose for sale, any commercial fertilizer in this State, 
and shall receive therefor the sum of fifty cents for every one 
hundred so delivered, and shall without delay pay the same to the 
Treasurer of the West Virginia University for the use of the 
Agricultural Experiment Station, and take duplicate receipts there- 
for, one of which he shall retain and the other he shall deliver to 
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the Secretary of the Board of Regents, who shall file and preserve 
the same in his office. 

7. The Board of Regents of the West Virginia University shall 
expend the money received under the provisions of this Act in 
meeting the legitimate expenses of the Station, in making analyses 
of fertilizers, in experimental tests of the same, and in such other’ 
experimental work and purchases as shall inure to the benefit of 
of the farmers of this State, and shall include in their annual report 
a statement of the receipts and disbursements thereof, 

8. The Directors of said Experiment Station is hereby authorized 
in person or by deputy to take samples from any lot or from any 
commercial fertilizer which may be in the possession of any dealer 
in the State. And he is hereby authorized to prescribe and enforce 
such rules and regulations as he may deem necessary to carry fully 
into effect the true intent and meaning of this act; and any agri- 
culturalist, a purchaser of any commercial fertilizer in this State, 
may take a sample of the same under the rules and regulations of 
the Director of the said Experimental Station, or forward the same 
to the Experimenta] Station for analysis, and if the Director has 
reason to believe that the manufacturer of, or dealer in, said fertil- 
izer has made any false or fraudulent representation in regard to 
said fertilizer, he shall cause the said sample to be analyzed free of 
charge, and certify the same to the person forwarding the sample. 

9 Said Director shall also publish, by bulletin, the brand, name 
and location of the manufacturer, and chemical analysis of every 
fertilizer analyzed or caused to be analyzed ky him. Said last pub- 
lication to be made, if practicable, before the time at which said fer- 
tilizer is to be applied to the soil 

10. Any manufacturer or vendor of any chemical fertilizer who 
shall sell, or offer or expose for sale, any commercial fertilizer with- 
out having previously comphed with the provisions of this act 
hereinbefore set forth, shall be deemed guilty of a misdemeanor, 
and upon conviction thereof, shall be fined not less than fifty nor 
more than five hundred dollars. 

11. Any company, firm or person who shall wilfully remove from 
or deface or change any label, or tag, or brand affixed to any pack- 
age or fertililer under the provisions of this act, before such fertili- 
zer has been used for manurial purposes, or who shall sell such fer- 
tilizer without such label or tag being affixed thereto at the time of 
the sale, shall be deemed guilty of a misdemeanor, and upon con- 
viction thereof, shall be fined not less than ten nor more than fifty 
dollars for each offense. 

12. Any company, firm or person who shall remove from or cause 
to be removed from any package of commercial fertilizer any state- 
ment, label or tag affixed thereto under the provisions of this act, 
and affix or cause the same to be afiixed to any other package of 
commercial fertilizer, shall be deemed guilty of a misdemeanor, and 
upon conviction thereof, shall be fined not less than ten nor more 
than fifty dollar for each offense. 

18, Any company, firm or person violating any of the provisions 
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of this act, or who fails to comply with the requirements of this act, 
shall be deemed guilty of a misdemeanor, and upon conviction 
thereof, shall, when no other penalty is prescribed, be fined not less 
than ten nor more than one hundred dollars for each offense. But 
this act shall not be construed to apply to any one who manufac- 
tures fertilizers for his own use and not for sale. 

14. The Director of said Experiment Station shall report to the 
prosecuting attorney of the county wherein the offense was commit- 
ted, all violations of the provisions of this act, and failure to comply 
therewith, and a copy of any statement, label or tag required to be 
filed with said Director, or prepared by him, and any analysis made 
or caused to be made by him, when duly certified by said Director, 
shall be received in evidence in any prosecution or a suit for any 
violation of the provisions of this act. 

15. Lhat chapter 25 of the Acts of the Legislature of West Vir- 
gsnia, passed on the 4th day of March, 1879, entitled ‘‘An act to 
protect the purchasers of fertilizers in this State,” be and the same 
is hereby repealed. 


Directions for Taking Samples of Fertilizers for Analy- 
sis. 


Ist. All analytical work is based upon the supposition that the 
chemist receives a fair sample for analysis and all persons should 
exercise special care in securing an average, fair sample, which may 
best be accomplished— 


(A) Lf from bulk— 


By taking a shovel or scoop full from a number of places in the 
pile and rapidly and thoroughly mixing these quantities together, 
then taking the sample from this mixed mass. The mixing may be 
done upon a clean floor with the shovel or scoop by repeatedly 
shoveling the heaps together after separating it into several parts. 
The whole operation should be continuous and rapid so that there 
will be no appreciable change of moisture, The mixing should be 
sufficient to cause soft or moist masses to be broken up and thoroughly 
inter-mixed with the body of the fertilizer, but care should be 
observed not to pulverize hard dry lumps 60 as to change the 
physical character of the fertilizer. In other words the chemist 
should receive a fair sample both as to chemical and physical prop- 
erties. 


(B) Df from barrels, sacks or packages. 


By opening the sack, barrel or package and thoroughly mixing 
the contents down to about one-half of its depth by means of a 
shovel or scoop, then if need be withdrawing several scoops full and 
thoroughly mixing upon a floor exactly asunder“4.” It is best to 
take scoops or shovels full from several sacks or packages and mix 
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these as directed, then take the same for analysis from the mixed 
mass. Observe the conditions given under “4.” Fair samples are 
best secured from fresh packages, and farmers will do well to draw all 
samples immediately after purchasing. 


2nd. Care should be observed to attend to the drawing of the 
sample without delay and sample should be promptly selected, 
labeled and shipped. In the case of a manufacturer or dealer this 
sample is accompanied by the affidavit required by law (see direc- 
tions to manufacturers). If the sample be sent by a farmer, for 
mutual protection, 27s best, though vot required, that it be drawn and 
sealed in the presence of a disinterested party who should join the 
farmer in certifying that the sample fairly represents the goods as 
purchased by him. In thecase of the farmer there ts no charge for the 
analysis, but the express charges upon the sample should be prepatd. 
Proper blanks will be provided by the Director free of charge for all 
farmers applying for them. 


Instructions to Manufacturers and General Agents. 


Manufacturers of Commercial Fertilizers, selling their goods in 
this State, will please observe the following points in complying 
-with the Acts of the Legislature of West Virginia, passed March 6th, 
1891, and now in force: 

1st. A compliance with the law requires that before any commer- 
cial fertilizer is sold, offered or exposed for sale in this State, the 
manufacturer, importer or party who causes it to be sold, exposed 
or offered for sale, shall file an affidavit with the Director of the 
West Virginia Agricultural Experiment Station, at Morgantown, 
W. Va., giving a correct statement of the net pounds in the pack- 
ages, the name of the brand or trade-mark under which the fertili- 
zer is sold, the name and address of the manufacturer, the place of 
manufacture, and the chemical analysis stating the percentage of 
nitrogen, or its equivalent in amonia, the percentage of potash 
soluble in distilled water, and the precentage of phosphoric acid in 
available form, soluble in distilled water, and reverted, as well as 
the total phosphoric acid. In the case of those fertilizers which 
consist of other cheaper materials, the affidavit shall give a correct 
general statement of the composition and ingredients of the ele- 
ments in the fertilizer relied upon to produce fertilizing effect upon 
the soil. 

*2d. The manufacturer is required to send with the affidavit a fair 
sample of the fertilizer in a sealed jar, bottle or tin can for analysis. 
An ordinary quart fruit jar or can filled with a fair sample of the 
fertilizer will answer. Hach can or jar should be properly sealed, 
labeled and packed, and shipped prepaid by express to Dr. John A. 
Myers, Morgantown, W Va. 

3d. The manufacturer is required to pay at the time of filing the 


*Manufacturers will please keep a sample of the same lot for analysis by their own chemist 


a 
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affidavit an analysis fee of $10 for each and every fertilizer ingredi- 
ent claimed by him. It he claims potash, phosphoric acid and 
nitrogen, it is $10 for each, or $30 for a complete fertilizer, consisting 
of all three of the above named elements of plant food. This fee 
should be sent in a draft upon New York or Baltimore, payable to 
“The Treasurer of the West Virginia University.” 

4th. The manufacturer is required to place a label or tag upon 
each package, giving the name of the brand, its correct net weight, 
analysis and commercial valuation per ton. These labels are pro- 
vided only by the Director of the West Virginia Agricultural Ex- 
periment Station, are regularly numbered and can only be had 
by the parties filing the affidavit before mentioned. The law 
establishes the price at 50 cents per 100 labels or tags. Manufacturers 
requiring these tags or labels should indicate to the Director the 
number of each kind required, and send a check payable to John 
A. Myers, Director, for the amount. They will be sold in packages 
of 100 each, and manufacturers will please order by even hundreds. 

Manufacturers and agents will therefore please to take immediate 
steps to comply with the above indicated provisions, which are in- 
tended to guide them. The Director will furnish the necessary 
blanks for complying with the law, free of charge, and will aid the 
manufacturers in any way in his power to comply with its require- 
ments. All affidavits and applications for labels should be filed as 
soon as possible. 

A‘ddress all communications to 

Dr. Jonn A. MYERs, 
Morgantown, West Va. 


Samples received at the Experiment Station from Manufacturers 
will be analyzed in the order received. Manufacturers and dealers 
are, therefore urged not to wait to the last moment tosend tn their sam- 
ples, but to send them as soon as possible. 
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FARMERS’ BLANK. 


The following blank is supplied to farmers, free of charge, who 
may wish to submit samples under section 8 of the Act: 


Farmers sending samples of fertilizers for analysis under the Act 
of the Legislature of West Virginia, passed March 6th, 1891, will 
please fill out and send the following blank by mail to Dr. John A. 
Myers, Morgantown, W. Va.: 


I hereby certify that the sample of fertilizer known and sold as 


’ (Name of Brand.) 
OTD LAS ASG 2S 00 Se a aE 
(Dealer’s Name ane Address.) 


West Virginia,......... -+....-and that it rep- 


ates vue ee eee 
resents fairly the quality of the fertilizer as delivered to me. The 
fertilizer is guaranteed by the manufacturer to have the following 


chemical composition : 


(Copy the Analysis ) 


It issold at $......per ton cash or $......per ton upon time. 
The Director’s tag taken from one of the packages is enclosed 
with the sample. 
BRE pict Aiki ei FLO ee 
Address, 4.7. « 


- I hereby certify that I witnessed the taking of the above named 
UO CRD eet ites aki ew - ss oe ie sss -, ad that I 
believe it represents fairly the quality of fertilizer bought hy him, 
and sampled for analysis. I further state that I have no financial 
interest in the above transaction. 

Din, +4. 


SEES ein ee ane eee Sarge oS ge 


(Name of some other person ) 


A dilreesrean ts oft te ocan > eae 


Notrce —Farmers and others in taking samples for Analysis will 


please follow closely the directions given for sampling fertilizers. 
Joun A. Myers, Director. 


TABLE-— Showing the Chemical Analyses and Guara 
ues of All of the Brands of Fertilizers 


Analyses by DR RupoupH J. J. pE Roop#, Chemist, West Virginia Agricultural Experiment Station. 


nteed Composition, Together with R 


Sold in West Virginia During the Y 


NAME OF BON Ie 


NAME AND ADDRESS OF MANURACTURERS 


OR GENERAL AGENTS 


Star Brand Tobacco Manure... ...-. 
Star Brand Guano. .......0+5 
Anchor Brand Tobacco Fertilizer. . 
Acid Phosphate.......6...006+ 

Bone and Blood .... 
Bone Meal ..... Ea salu of 
Dissolved Bone......066 6 sees 
Quick Acting Bone 
Pure Raw Bone Meal .. 2 
Pure Diss. Raw Bones Wifes nieete 
Double Kagle Phosphate... 


Dissolved 8, C. Rock or Acid Phospha te.. 


Soluble Alkaline Superphosphate.. 
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1m. Soluble Bone Phosphate ........ 
Surekie Ammoninted.... cee veeecee wee 
Wurek 
Fine Ground Bone. .... ae eabiats 
Pure Acidulated Bone aie weir es Re 
Gilend Phosphat Sls ca slays auaiseel non ee 
Ohio Valley Phosphate, .....-....6 
Phoenix Phosphate.....6..0. ee. seers oe 
Superior Bone .......+ 
Square Bone : 
Ohio Seed Maker... 0.00 


Buckeye Ammoniated Bone Super Phosphate... lhe Cleveland Dryer Co., Cle 


ROCK hosp liataresuecearcen 3 
Potato Manure 5 @ cenesemahs . 


Pure Dis'd §. C. Bone 


Baker's Special Wheat and Corn and Grass Mixt.JChemical Company of Canton, Baltimore, Md 


Chesapeake Guano. ..... Teias 3 
Corn und Oats Fertilizer “Fc 
Dissolved Bone Phosphate. .........++ 
Viegeuutor .....e.cereee Ah 
Durham Ammoniated Pertilizer . : 
Durham with Peruvian --... adr 
N. ©. Aliance Official Guano 

King's S. U. Bone .....+0.0-+--s- 
stone Diss. Bone Phosphate —....-. 


Ke) 

Emperor Phosphite.... sictanes 6 

I al Home Mixture und Bone Phos ..... 
Standard wpive : 


Harvest Queen Se eniiesipcasle 
U.S. Phosphate ...... 

Ruth's Good Luck Guano..essce seers 
Ammoniated Bone wevesenassves 
Globe Comp'ete Manure veces eeeeeeeeee 
Tornado Bertidizer... Sater Page 
Linden Superphosphate.........cceeeee 
Dissolved Phosphate....... 


Dissolved SC. Bone .....-. oe ae 
P.G. Ammoniated Super Phosphate...... 


Piedmout Pure Raw Bone Mixture ...... 
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Mape's Potato Manure... ....6. 0. 
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Farmer's Standard Ammoniauted Phosphate,..../G. Ober & Sons, Baltimore, Cie Piel ste re 
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Ober'’s Diss. Bone Phosphate S.Ca..... 
A. B. Vhosphate . . 
Red Bag Fertilizer, Powell’s......... 
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Preferred Chemicals for Composting 
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Ze Vs Diss, Bone Phospha « beess secevases-| fhe Zell Cuano Oo., Baltimore, Md........... 
Reed, Long & Manning’s XXV Bone Phosphate. |Susquehanna MertiNzer Gonlies cevccces sc vaes 
Miller’s Standard Aimuin’d Bone Phosphate. ....../Susquebanna Vertilizer Co. J... ati! ode oct 
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Shenandoah ... eres Bvatws aaa 


Dissolved S. C Bone .. 
Lee's Prepared Agr’l Lime... 
High Grade Dis. 8. O. Bone....... .. 
Am'd Bone Phosphate. Saat 
Soluble Bone and Potash a 
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Baugh & Sons, Baltimore, Md ...-..+ 


Baugh & Sons, Baltimore, Md .....-.-+- BC 
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is Evan King, Pisgah, W. Va........ - : 
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_ |S. W. Travers & Co, Richmond, Va. 5 
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....s+..|Ramsburg Fertilizer Co., Frederic 
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DEFECTS IN WOOD CAUSED BY INSECTS. 
BY A. D. HOPKINS. 


I have recently had occasion to conduct some investigations 
with reference to the damage caused by wood-boring insects, and to 
study the habits of some of the species causing the kinds of defects 
most frequently met with. I find that there are many different 
kinds of defects which are caused by as many different species of in- 
sects, some of them being very destructive or injurious to the wood, 
while the damage caused by others is comparatively slight. Some 
of the insects infest only dead trees, logs and stumps; others attack 
injured or unhealthy, standing trees, while still others prefer to at- 
tack the healthy wood of living ones. Certain species inhabit only 
the sap-wood, while others enter the sound heart-wood and perforate 
it with numerous holes, which may extend for several feet through 
the best part of the wood. 

It has been ascertained that the holes produced by different 
kinds of wood-boring insects usually have some marked characteris- 
tics peculiar to the species, or to a class of nearly related species, and 
that while the common term “worm holes,” used to designate these 
peculiar injuries, may be properly applied to some of them, and 
“pin holes” to others, these two common names can not be properly 
used for all. Therefore, in order that we may refer to the different 
kinds of defects caused by insects, by some simple, descriptive 
names, I will present the following, provisional classification and 
popular names. 

ist. Pin Holes. Small, round holes, one-hundredth of an 

inch to one-fourth of an inch in di- 
ameter. 
2nd. Worm Holes. Large, irregular, flattened, or oblong 
holes, one-fourth’of an inch, or less, to 
one and one-half inches in diameter. 

3rd. Black Holes. Rows, or single, black-lined holes about 
one-twelfth of an inch in diameter, ac- 
companied by discolored streaks, or 
patches in the wood. ; 

4th. Sap-wood Holes. Occuring only in sap-wood, including 
sap-wood pin holes, sap-wood worm 
holes, sap-wood black holes. 

5th. Enlarged Holes. Any of the above which are enlarged 

by ants or other insects, or by decay. 
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Pin Holes in Heart.Wood * 


This defect is commonly met with in Oak and Chestnut, es- 
pecially in the latter. When these holes occur in a tree or piece of 
wood, they are usually found of various sizes, and are in large num- 
bers within a given space. When they occur in the sound timber, 
they are usually lined with a substance of about the same color as 
that of the surrounding wood, and are seldom accompanied by dis- 
colored streaks. They are produced by small, long, round-bodied 
worms, which are the young form of (winged) beetles. The adults of 
this class of wood-boring insects place their eggs in the crevices of the 
bark, or in the edge of wounds in the bark or wood. The minute 
worms hatching from the eggs bore directly into the wood, forming 
at first holes so small that they are scarcely visible to the unaided 
eye. They do not stop in the sap-wood, as some kinds do, but ex- 
tend their burrows to the heart of the tree or farther, each worm 
making for itself a separate burrow in which it remains until ma- 
tured. The borings, excrements and surplus secretions from the 
wood are pushed out from the original entrance by them, as they 
move back and forth, which they must frequently do both for the 
purpose mentioned, and in order that they may each time slightly 
enlarge the burrows to accommodate the increasing size of their 
bodies. Thus the holes made by these insects are found to vary in 
size, and to extend several feet through the wood. : 


Pin Holes in Chestnut Wocd. 


These are familiar to every one who has handled or manufac- 
tured much of this wood, and are good examples of what are termed 
pin holes. 


Fig. i.—Pin Holes in Chestnut Wood. 1-100 to 1-4 in, in diameter. 


*The rerm pin holes, used to designate certain kinds of holes in wood produced by insects 
no doubt originated with stave makers and coopers from the fact that such holes ‘are often 
plugged with small wooden pins, Augur holes in lumber, from rafted logs are, in certain lo- 
calities, sometimes called pin holes, but I believe defects of this kind are more often designated 
by the proper name, augur holes, = 
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The characteristic appearance of pin holes in chestnut boards 
is shown in Fig. 1, The insect to blame for this defect is known as 

2 the Chestnut Timber Worm. Fig. 2. The distine- 
tive characters which will enable any one to iden- 
tify this odd-looking worm are the peculiar, hood- 
like enlargements just back of the head, 
and the dark-brown, horny gouge with its 
toothed edge on the opposite extremity of the body, 
This insect infests logs, stumps and dead trees, also 
living trees of all sizes, but are most common in old 
ones, or those which have attained considerable 
s1Z0. 


It appears that they will not infest a living 
Timber Woune iat tree unless some wound in the bark or wood oc- 
yellow; Jeng 78 in curs in which the parent beetle can deposit her 
Width 1-¥ in. ; ‘ : i ; : Ree 

eges; however, the slightest wound is sufficient to 
start a colony of them to work in a tree. A broken or decayed 
branch, or a wound in the bark of a standing tree caused by the fall- 
ing of another against it, or by anything that breaks through the 
bark, will be sufficient to give them a start. I have found that a 
wound produced by a small bullet ina voung, thrifty tree was suf- 
ficient to attract the parent beetle to the spot for the purpose of 
depositing her eggs, and that although the wound had been made 
ten vears (ascertained by counting the annual growths), the wood at 
that point was still intested by the worms, thus indicating that 
ene wound may be utilized year after year by succeeding genera- 
tions of the insect. Another example observed was that of a wound 
in the bark and wood of a young tree six inches in diameter, caused 
by a load of shot, which had been the means of starting so many of 
the worms to work in the wood at that point, that the tree was ape 
parently dying trom the injuries. 

Although it is known that the parent, or adult form of the 
Chestnut Timber Worm is a beetle, the cxact species has not as yet 
been discovered. This insect is being studied, however, and | hope 
soon to be able to present a more complete account of the species and 
its destructive work, with suggestions for preventives, remedies, ete, 
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Pin Holes in Oak 


Another example of pin holes in heart-wood is quite fre- 
quently met with in 
~ various kinds of oak, 
~=and these are familiar 
= )to most persons who 
}have had much to do 
{with this wood, the 
=|characteristic appear- 
=Jance of which is rep- 
resented in Fig. 3. 
These holes are 
“= |serious defects when 
~ aad they occur in staves, 
Fig. 3.—Pin Holes in Oak Heart-Wood. 1-100 or less to 1-8 in. heading and lumber. 
ea They are also a seri- 
ous détriment to square timber used in structures, the wood work 
of which is exposed to the weather. 
The kinds of pin’ holes most common in oak heart- 
rh wood are caused by the Oak Timber Worm, Fig. 
4, which has habits similar to those of the Chest- 
nut Timber Worm. The young ones are long, 
slender, about the size of a small pin; hence are 
often called “Pin Worms.” The distinctive char- 
acters of this timber worm are sufficiently repre- 
sented in the illustration, Fig. 4. 

This insect appears to prefer logs, stumps, 
and trees, which have been dead or felled one or 
more years. They will, however, occasionally in- 
fest the perfectly sound wood of lying trees, and 
occur quite frequently in the unsound wood of the 
Porm eat imoesame; but from my observation, it apppears that 

enlarged; body white; they will not attack living trees unless there has 
head brownish. —_ been some previous and quite severe injury to the 
bark and outer sap-wood. 
: The adult, or parent of 
f# the oak timber worm, is an 
2 odd-looking  snout-beetle, as 
; will be seen by reference to 
Figs. 5 and 6. It will-be ob- 
served that the female (Fig. 5.) 
has a longer snout or proboscis 
@ \_ Fig. 6.—Head of male than the male (Fig. 6.), with 
enlarged. Rees : nbs Ae 
which she is provided, that she 
may puncture the bark or wood for the purpose 
of forming receptacles for her eggs. 


i. 


Fig. 5.—Adult of Oak Timber 
Worm. Kemale enlarged and 
natural size; reddish brown 
with yellowish markings. 


205 
Pin Holes in Sap-Wood. 


There are numerous kinds of pin-holes which occur only in 
sap-wood, These are caused principally by a class of insects known 
as timber beetles, which includes a large number of species. Figs. 8, 
10, 12 and 14 are good representatives of this class of insects, They 
are thus named on account of the habits of the adults, which bore 
into the wood for the purpose of excavating galleries in which their 

are eggs may be deposited. The galleries excavated 
by these beetles are of two characteristic forms. 
Figs. 7 and 9 represent one form, the 
characteristic features of which are 
the short side or brood chambers ex- 
tending from the main gallery. The 
parent beetles excavate the main gal- 
leries, and deposit their eggs in small 
cayities at more or less regular inter- 
Ue es rie 8 vals along the sides. The young, as 
bral size showing galleries and brood Soon as hatched, proceed to enlarge 
Pits. Bhs” Apats Timber Beetle, 0d extend these cavities at right an- 
Natural size and enlarged; dark brown, gles to the main gallery, and usually 
ee with the grain of wood, but only in 
proportion to the length and 
breadth of their bodies as they 
increase in size. The entrance 
to each of these brood chambers 
is kept securely sealed from the 
time the young are hatched until 
they are re ady to emerge as fully 


matured beetles. W he each 
adult is fully matured, it breaks 
through its prison door, and Fig. 9. Fig. 10. 
s - } Fig. O° Pin Floles in Sap wood: Natural 


comes out into the main gallery size! yuilerivs and brood chambers of Fig. 10. 
Piede which “ii pases to the <M, 10 Me Spree Timoer Beate: Na 
open air. Thus the entire brood black and se brews stripes ou wing covers, 
emerges from the original en- giles Aleiuiais Dioxin, 

trance to the galleries in which they developed. 

Figs. 11 ‘and 13 
iIustrate the other 
characteristic form 
of galleries adopted 
by quite a number 
of species. These 
are also excavated 
by the parent bee- 
: u tles, but instead of 
Fig. 11.—Black Pin Holes in depositing their es vos Fig, 12.—Stout Timber Beetle. 


Sap Wood Natural size; Male and female; natural size 


g 2. sav in fae and enlarged; female much larg- 
TE erase a sol er, jet ble ack With small spines on 


sides of the galleries, they place them iN hind edge of wing covers, Male 
unprotected groups w ithin {He welll ae pack rem iey TED H RROUD): PARSE seeks 
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young are small, white grubs, which do not enlarge and extend the 
galleries, but ap- pear to feed on a substance coming 
from the wood. All stages, from eggs to fully ma- 
tured adults, of- ten oceur together in one main 
gallery. It ap- pears that. the 
young beetles do not — necessarily 
emerge from the i galleries in which 
they develop, im _ order to excavate 
new ones, but “mm ay ext e Bod 
secondary and branching galler- 
jes in which to Me. Mood. Nae. Timber Beetle. waix GePOSit eggs Tor 
another brood. al size; -h wing gal- and f male; natural One mead pe 
culiarity ofimosth oe i eg eae of the species in- 
habiting galleries of this character” Ptown, covered wit is the extreme 
small size of the male as compared ‘tubercles on hinder with that of the 
female. (Figs. 12and 14.) It ap- See eat eeaker pears that these 
small ae which are not capable Brown, with: depres. of diyimgre Tey ex 
emerge from the galleries in which spine in front, they develop. 

The holes produced in wood by each species of timber beetles 
are always more or less uniform in size from the fact that, as the 
adults do the excavating, their burrows are only just large enough to 
allow them to pass freely back and forth. : 

Nearly all of the valuable kinds of wood are infested by one 
or more species of these timber beetles, but as a rule they enter only 
the wood of diseased, dving or felled trees. Most of them prefer to 
enter the wood immediately after the sap ceases to flow, or before the 
sap-wood is entirely dead. 

Spe saw logs and trees, cut during the winter and early spring 
and allowed to remain with the bark on through the spring and 
summer months, offer the best conditions for the dey elopment and 
increase of this class of insects, and the sap-wood of certain kinds of 


Tamas thus neglected is usually thickly perforated with their gal- 
erles 


—— 
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Sap-Wood Timber Worm. 


Fig. 16 represents another characteristic form of sap-wood pin 
holes frequently met with in saw logs 
and dying trees’ of different kinds, 
S This is the work of an odd-looking 
worm, the distinctive characters” of 
Which are sufficiently illustrated in 
Fig. 17, to enable any one to readily 
recognize it. T have reared the adults 
of this insect, and find that the worms 
remain in the burrows through the 
Winter, and that the adult (Fig. 18) 
emerges in April and soon after the 
females deposit their eggs for another 
brood. It appears from my observa- 
—tion, that the beetle will not deposit 
her eggs on, or in logs from which the 
[itt bark has been removed, but chooses 
BT ieee ett oP 2008 by Fie for this purpose only those with the 
17, showing how the sap-wood is pevetrat- a . 
ed, and the heart-wood is avoided. bark on. Felled trees and saw logs 
cut during the fall, winter and early spring months and allowed to 
lie with the bark on through April, May, June and July, offer the 
most favorable conditions for the propagation and destructive work 
of this insect. The eges are deposited in the crevices of the bark, 


Fig. 17.—Sap-Wood Timber Worrn, \ar- Fig 18 —Adult of Fig. Dias Natural size 
va of Big. 18, enlarged; body yellow, and enlarged: head. thorax, and Wing-covers. 
length 3-4 in., width 1-8 in. Head aud blac< aad covered with fine hairs, abdomen 
spiny tail brown. and legs yellow; two prominent, feathery pro- 


j-ctions from mouth. Kemule with yellowish 
often fifteen to twenty in a single }yad. Morar, abdomen and Irgs: wingcovers 
crevice. As soon as hatched, the mouth 
young worms bore directly through the bark and into the sap-wood, 
where they proceed to the right or left and extend their burrows a 
foot or more across the erain of the wood. Some of them occupy 
the outer portion of the wood, just beneath the bark, while others 
extend parallel burrows at different depths between the surface and 
the outer heart-wood, as shown on title page and in Fig. 16, The 
habits of this worm in extending and enlarging the burrows are simi- 
lar to those of the chestnut and oak timber worms mentioned on an- 

9008 

od ee observed the kind of pin holes produced by this 
worm in yellow poplar, bass-wood, buckeye, chestnut, and_ black 
walnut, and haye found this insect to be very destructive to the sap- 
wood of yellow poplar saw logs which are allowed to le with the 
bark on, They often cause a total loss of from five te ten per cent, 
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of a log which would otherwise make first and second grade lumber. 
In other words, every 1,000 feet of sap-wood so affected represents a 
loss of from $15 to $20, 


To Prevent Insect Injuries to Sap- Wood. 


Tt has been found that nearly all of the insects which cause defects 
in sap-wood of logs and dying trees, attack only those with the bark 
on; therefore, in order to prevent these detects, it is only necessary to 
remove the bark before the insects deposit their eggs or enter the 
wood. TZake the bark from all logs and felled trees cut between Oc- 
tober rst and April rst, that will have to lie more than one month after 
the latter date before they can be converted into lumber, and from all logs 
cul between April rst and October rst, unless they can be converted into 
lumber direetly after the trees ar e felled By adhering to this rule, pro- 
ducers in this State alone will prevent depreciation i in value of lum- 
ber to the amount of many thousand dollars. As a rule, the addi- 
tional expense of handling logs with the bark on, over that of hand- 
ling them with the bark off, will more than pay for removing it; there- 
fore all of the timber thus protected from depreciation in value is 
usually so much clear gain. 


Worm Holes in Heart-Wood 


a 
Fig. 19 —Worm Holes in Heart- Wood, (Red Oak): 34 nm. in diameter 
one way by 1 to 1% inches the other; with dark lining and 
sb ht staining ol the wood. 


Pig. 20.—The Carpenter Worm: reduced; leng'h 3 inches; width % 
iuch; pink und white above; greenish teneath, and 
head shining black. 
Worm holes are produced by large, wood-boring grubs, or cater- 
pillars, (often called worms) 
which are the young forms of 
either beetles or moth. The large, 
irregular holes frequently met 
with in red oak, Fig 19, are good 
examples of the larger kinds of 
worm holes, which are frequently 
met with in oak and yellow lo- 


Fig. 21*—The Goat Moth: adult of Fig. 20; ; 
male natural size; front wings grey; hind wings cust timber. These are caused as 


ack and yellow. 
“reac art lake a rule by large, wood-boring cat- 


erpillars called carpenter worms, Fig. 20, which are the young forms 
of “Millers” or moth like, Fig. 21. : 

Another class of worm holes occurring in the sap and heart- 
wood of different kinds of timber is caused principally by wood- 
boring grubs, which are 
often called “Sawyers.” 
These grubs are the young 
1 of long horned bee- 
tles like that rep- 
resented in Fig. 
= =|24, . Common ex- 

amples of holes 
produced by grubs 


«met with in white 
pine logs and dead 

Pig 22.—Worm Holes in Heart and Sap-wood: caused trees, an d are Beis? 

by wood-boring grubs like Fig. 23. caused by the yer: larva 

“Pine Sawyer,” Fig. 23, which is a good representative of ans 

this class of wood-boring grubs. This class of holes occa- whit ae 

sionally occur in heart-wood of both dead and living trees of head, 


*Stippled drawing from wood-cut by Riley. 
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various kinds, and are very serious detriments. They not only de- 
preciate the value of the timber, but often render worthless that por- 
tion which would otherwise be the most valuable ; 
especially is this so with the kind frequently met 
with in the heart-wood of living, yellow poplar trees, 
which have been injured by fire or some other cause. 
Fortunately, there are only a comparatively 
few species which cause worm holes in heart-wood, or 
at least penetrate such wood to any great distance be- 
low the sap-wood. Like the timber beetle, most of 
aed the kinds causing these defects prefer to inhabit only 
Fig. 24—“Grey the sap-wood, and when such is the case, they cause 
Beard,’ cr Longi- P rere b : S 
corn Beetle: ndul, What may be termed worm holes in sap-wood. Of 
Sie 2 oes natural the hundreds of species that inhabit the sap-wood, 
dark and Tebt very few indeed prefer to attack that of living trees. 
obo Son wing Cov- ¥ ie the timber beetle, they nearly all infest the wood 
of diseased or dying trees, logs and stumps, especially trees which 
die in the spring, and logs which are cut in the winter and spring 
and allowed to lie with the bark »n. 


Black Holes in Wood 


Pig. 25,—Black Holes and Columbian Stain in White Oak: natural size- 


Black Holes in Wood is a name applied to certain character- 
istic black holes, which are common both in sap and heart-wood of 
living trees. This common defect will be the subject of our next 
Bulletin, (No. 36.) 
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Enlarged Holes in Wood. 


Fig. 26 —Enlarged Holes in Wood. 


Enlarged pin holes or worm holes often occur in living and 
dead trees, logs, ete. In most cases, this enlargement. or extension 
of the injuries is caused by iferent species of wood-infesting ants, 
and may be caused by them either before or after decay sets in. The 
characteristic appearance of these enlarged holes is re presented in the 
above figure, where pin holes caused in red oak, evidently by the 
oak timber worm, haye been enlarged by black ants. 


Character of Loss Resulting from Insect Injuries in 
Wood. 


The damage and loss resulting from the presence of different 
kinds of insect injuries in wood, may be classed under two heads as 
follows: 


Ist. Depreciation in value of otherwise sound and clear lum- 
ber and timber, causing losses to owners of timber and 
manufacturers of timber products. 


2nd. Premature decay, resulting from the presence of the 
holes, which allow moisture and fungus germs to obtain 
lodgment in the sap and heart-wood of trees, logs and 
manufactured timber products, thus causing serious loss 
to both producers and consumers 


Amount of Losses Resulting from Insect Injuries in 
Wood. 


The losses from depreciation in value of timber and lumber 
on account of insect injuries, while known to be very great, would be 
difficult to represent in dollars and cents, without further knowl- 
edge regarding the extent and distribution of the different kinds of 
defects, and the per cent. of manufactured material affected by each. 
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I have endeavored to obtain further information on this subject, - 
means of circular letters, mailed to lamber manufacturers in differ- 
ent sections of the country. While I have received some very satis- 
factory answers, containing valuable ee Oe the reples have 
as yet been far too few, upon which to base satisfactory estimates. It 
would appear, however, from my own observation, and from such in- 
formation as has been obtained by inquiry, that the proportion of 
manufactured timber products depreciated in value on account of 
insect injuries alone, may vary with different kinds of timber, and 
in different localities, anywhere from 24 to 50% of the total out- 
put, and that in some cases the depreciated value is sufficient to re- 
duce the cash receipts of an investment below the cost of production. 

When it is considered that a large per cent. of this loss can be 
prevented at comparatively small cost, it will be realized that the 
subject is well worthy of attention, and that those who suffer the loss 
can well afford to give some time to the answering of questions which 
would lead to a better know ledge of certain obscure points; especially, 
as they would get in return valuable information, by means of which 
they could add ver y considerably to the profits of their business 


Distribution of the Troubles. 


The fact that the different species of insects which cause de- 
fects-in wood have been taken or reported by entomologists, from 
many different sections in North America, is - idence that most of 
the kinds of defects mentioned in this bulletin occur in forests 
throughout the United States. 


Methods of Combating Wood Infesting Insects. 


Methods of combating wood-infesting insects and preventing 
loss from their injuries may be classed under three heads as follows: 

Ist. Remedies. Including methods of destroying the insects, 

and of checking their ravages 

Qnd. Preventives, Including methods of repelling the insects 

or preventing their attack. 

3rd. Precautions. Including methods of management of stand- 

ing, felled, and manufactured timber, to prevent the in- 
crease of insect pests, and losses from their de epredation. 

To the above, we may add the following:— 

Expedients. Inc luding methods of utilizing to the best adyan- 
tage, timber and lumber affected by defects which have alre ady oc- 
curred, or can not be prevented: 

‘Tn the application of the first method, there is little that can 
be accomplished, from the fact that, after w ood- infesting insects once 
make the attack, and have entered the wood, they are ‘securely pro- 
tected from~all attempts to destroy them, except perhaps that of 
burning or steaming the infested wood, which is not always practi- 
cable. The introduction of natural enemies to destroy them may be 
considered under this head, but this method can only be applied 
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under certain, peculiar conditions, and is not to be thought of until 
both the enemy and the friendly insects have been thoroughly 
studied, 

It is upon the second methods we must rely for the successful 
treatment of wood-intesting insects. The old adage, “An ounce of 
preventive is worth a pound of cure,” is even more applicable in this 
case than in the treatment of diseases. With a knowledge of the 
habits of an insect, we can usually find some simple means of pre- 
venting their attack. For example, if a given insect makes its ap- 
pearance in May and June, and deposits its eggs only during these 
months, and only in logs with the bark on, all injuries from its at- 
tack may be easily prevented by simply not allowing logs to lie with 
the bark on during the months mentioned. Many thousand dollars 
worth of timber can be annually saved by such methods if intelli- 
gently applied. 

In regard to precautionary methods, we may mention the de- 
struction by fire of useless material, which would favor the breeding 
and increase of destructive species. The proper time of year in which 
to fell timber is also a very important question to consider, since it 
is a well known fact, that trees felled in certain months, will lie for 
years without being infested by insects, while the same kind of tree, 
felled during other months, will be “literally eaten up” in a single 
season.* This is from the fact that trees cut just before certain in- 
sects make their appearance to deposit eggs, will offer the most favor- 
able conditions for attack, while trees felled just after the egg-depos- 
iting period is passed, will be free from their attack during that year, 
and by the next the conditions of the wood and bark will be objec- 
tionable to them. 

One of the most important precautions to be considered by 
owners and producers, is that of reporting to the Entomologist the 
appearance of a new pest, or a new injury of a threatening character 
as soon after it is observed as possible, since immense loss can often 
be prevented by the prompt application of the proper remedy. The 
invasion of a new insect pest is often to be compared to that of a con- 
flagration, which at first may be easily extinguished, but if neglected, 
only for a short time, can not be controlled by the best equipped fire 
company. 

In regard to methods of making the best possible use of de- 
fective timber and lumber, we may say that they are by no means 
the least important, since much loss on account of depreciation in 
yalue can be prevented, by manufacturing affected timber into di- 
mensions suitable for uses where the defects would be the least detri- 
mental: also into material, the value of which would be depreciated 
least on account of the defects. The use of defective material in 
manufactured articles and wooden structures, where it would be the 
least objectionable or detrimental, and the treatment of defects with 
substances to prevent decay, are also to be considered. 


*[his remarkable difference is attributed by many persons to the effect of the moon, and ro 
_ positive are some luimbermen that this is a fact, that it is useless to argue with them to 


the centrary. 
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After all, little can be accomplished toward effective measures, 
by those who suffer the joss, unless they take sufficient interest in the 
subject of scientific research to inform themselves on some general 
facts relating to insect life, which is necessary in order to adopt and 
intelligently apply the proper and most effective methods. 

It isa well-known fact that for a physician to successfully 
treat-a disease, he must first study the symptoms and peculiar char- 
acter of the complaint, and determine what the disease is; after 
which, if it is one that can be cured, he knows, or is supposed 
to know just what kind of medicine to administer. It is much 
the same with regard to methods of combating insect foes. We 
must first determine the species of insect to blame for a given 
trouble, then, if it is one whose life history is well known, as for in- 
stance where and when the eggs are deposited, the habits of the 
young, how long it takes them to develop, when the adult form 
emerges from the wood, how many broods there are in a season, how 
and where the insect passes the winter, ete., we then know the 
weakest point and can tell just what method will prove most_ effect- 
ive. On the other hand, if it is an insect of which very little is 
known, we must study its habits, in order to determine the best 
method of destroying or repelling it. 

Persons who have not given the subject special attention have 
little idea what a difficult and complicated matter it is to study and 
become familiar with the life history and habits of an insect, even of 
the commonest kind, so many and varied are the forms and habits of 
a single species during its life from the egg to the adult. Of all the 
insect pests, which the entomologist finds it necessary to investigate, 
there are none perhaps so difficult to study as those which inhabit 
the bark and wood of trees, hidden as they are during the greater 
part of their lives beneath the surface. Hence, comparatively few 
species possessing this habit have been thoroughly studied, and there 
remain, no doubt, many hundreds of species yet to be discovered. 
It is encouraging, however, to know that of those which have been 
studied and their habits determined, some simple means haye 
been found to lessen the damage and loss caused by them, and in 
many cases to entirely prevent their destructive work, with but little 
expense. 

It is not to be supposed that every one is to undertake the 
difficult task of studying the life history of insects destructive to 
their property. At the same time it is of the greatest importance 
that every one who suffers loss from insect pests, should obtain 
some general information regarding the different kinds, and should 
observe their habits, as far as possible.* Very often the observa- 
tions of those who have only a slight knowledge of the subject, if re- 
ported to the entomologist, may lead to important discoveries 
regarding the obscure habits of an insect, or to new methods of re- 
pelling and destroying it. 


*Those who may desire toknow what has heretofore been published regarding the princi« 
pal forest tree pests, we would refer to the Fifth Report of :U. S. Entomological Commission 
by br. A,S. Packard, issued by the Dep’t of Agriculture. 
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+ In the limited pages of this bulletin, it has been possible to re- 
fer only in a general way to the principal defects in wood caused by 
insects. We trust, however, that it contains sufficient information 
to give some idea of the true character of the injuries, the kinds of 
insects causing them, the loss resulting from their presence in tim- 
ber products, and methods of combating them. We also trust that 
its contents will call the attention of our readers who suffer loss from 
insect depredation, to the importance of having further information 
upon the subject; that it will lead them to make more critical obser- 
vations with reference to the different kinds of injuries, and the prev- 
alence of each in their respective localities, and that it will induce 
them to report promptly to us any unusual occurrence of a insect or 
insect injury, together with specimens of the same. Thus we will 
be enabled to give, in addition to replies by letter, in future bulletins 
the fullest accounts of those insects and injuries which are of the 
most importance. 
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BLACK HOLES IN WOOD. 


BY A. D. HOPKINS. 
Certain characteristic, black holes in the wood of oak, poplar, 
beech, birch, etc. are of such common occurrence that every one 
who has had much occasion to handle these woods, is ne doubt 


familiar with the defects. They usually occur in the best part of the 


wood either one in a place or two, or more in a row, and are always 
accompanied by discolored patches or streaks, as shown in the illus- 
trations on title page. 

This defect is so prevalent in white oak and certain other oaks, 
that it is often difficult to find a tree the wood of which is entirely 
free from it. In looking overa large lot of ordinary oak lumber, one 
ean searcely find a piece which does not show one or more of the 
characteristic, black holes with their accompanying discolored streaks. 

In Yellow Poplar (Tulip Tree or White Wood) the same 
kind of defects are found, but not so commonly asin oak. When they 
do occur, however, in this timber the resulting damage is far greater 
than in oak. What is locally known as “Calico Poplar,” a common 
and serious defect in poplar lumber from certain localities is the re- 
sult of the presence of these holes. I have also observed the same 
trouble in beech, birch, basswood, maple and elm in this State, and 
elm and oak from Michigan. 


The Causs Heretofore Unknown. 


The real cause of this defect has, I have every reason to be- 
lieve, been heretofore unknown, or at least nothing so far as I can 
learn has ever been published on the subject. The general supposi- 
tion among those who are most familiar with it is that the holes are 
produced by worms; hence they are almost universally called worm 
holes. 

My earliest recollection of Insect injuries to timber is that of 
these black holes in wood. I remember when a boy watching 
the operation of riving clapboards and staves, that many of the 
pieces were thrown aside on account of “worm holes,” as they were 
then called. Since I have been studying the habits of wood infest- 
ing insects, in recent years, | have noted the peculiar character of 
this injury, and the effect on the adjoining wood. While I was con- 
vineed that the holes were produced by a bectle belonging to a class 
of insects known as timber beetles, I failed until recently to meet 
with the culprit within its burrows. Hence, the species to blame 
for the trouble, and why the holes occurred so deep in the heart- 
wood, had until then been a mystery. The fact that some of the 
holes were found near the heart-wood of large trees indicated that 
the species causing the trouble must have different habits from any 
of the timber beetles known to me. The mystery regarding the 
cause of these peculiar black holes, and why they occurred in the 
best part of the tree was made plain enough when, on October i, 
1893, while conducting investigations in Randolph county, West 
Virginia. I discovered the insect within its burrows in the sap-wood 
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of living vigorous white oak and chestnut-oak trees. The discovery 
led to further research regarding the habits of the species, the charac- 
ter of the injuries, ete., resulting in the development of a number of 
new and very interesting facts. Among them, we may mention the 
following: 

That species of the family, to which this one belongs, attack 
vigorous healthy trees has been doubted by some good authorities 
on entomological questions. I find that this species will enter the 
wood of the most vigorous trees for the purpose of excavating gal- 
leries and brood chambers, and that a brood of young will develop 
in the same, while the tree is in a vigorous growing condition. This 
fact, together with my observation on the habits of the destructive 
Pine Bark Beetle, which belongs to the same family, is conclusive 
evidence to me, at least, that two species, one a bark beetle, the other 
a timber beetle, will attack and breed in vigorous growing trees, and 
that they appear to do so through preference. 

Another interesting fact regarding the black holes and the ac- 
companying stains in the wood is, that by counting the annual 
rings formed over them we are enabled, perhaps, to record the earli- 
est date of insect injuries in America. I have found black holes in 
oak logs that Iam able to state, with a positive degree of accuracy, 
were excavated in 1753. [have also found the characteristic stains 
in the end of yellow poplar logs dating back to 1693 in one log, and 
to 1479 in another, the latter having been made 13 years before 
Columbus discovered America. 

I have evidence that the insect recently discovered, or one 
having the same habits, was not uncommon at these early dates, and 
that it has been more or less common in our forests up to the pres- 
ent time. Yet the insect that we have found to be the cause of this 
peculiar defect is a new or undescribed species. 


A New or Undescribed Species. 
| 


A 


Fig 27.—The Columbian Timber Beetle. 
Knisrged and natural size; shining 
black, with rust-eolored legs 
aod antennae 


I have given the common name, Columbian Timber Beetle 
and the scientific name Carthylus Columbianus to this interesting new 
species, and will here give a popular description of it2* The adult 


*A technical description of this species was read before the HWntomologieal Societ f 
eee eter D, C., on Dec. 7th, 1893, aud will be published in the Proceedings of a cs 
ciety, 


a 
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Figs. 27 and 28, is 4 of an inch long and 1-16 of an inch wide. The 
body is shining black above and below, with rust-colored legs and 
antenne (the small objects projecting from the side of the head), 
Like most species to which it belongs (See Figs. 8, 10, 12 and 14, 
Bulletin 35), its body is divided across the middle, thus having 
the appearance of possessing a head nearly or quite as large as the 
remainder of the body. ‘The head, 
however, is not observed from 
above, but is plainly visible from 
the sides, as in Fig. 28. Thus it 
will be seen that this species, 

; ee. like all other insects has its body 
Side view of mele enlarged; head concave, an; ‘iVided into three, more or less 
poet fenetec tiie: fae cunedea Nead a distinct parts. First, the head 
ae or front portion. Second, the 
thorax or middle portion. Third, the abdomen. The front of the 
head of the male is concave, and covered with short, stiff, brownish 
hair, while the head of the female is convex and covered with slight 
indentations, or punctures. The upper surface of the thorax in front 
of the middle is covered with rough or wavy elevations, while the 
surface back of the middle is smooth, shining, and covered with 
small pune tures. The wing-covers (¢e//ra), which encase the upper 
portion of the abdomen, are covered with small punctures, but not 
arranged in rows, as is commonly the case with species of this class 
of beetles. The wing-covers are also smooth and shining except near 
the ends where they slope down from the back, called the declivity of 
the elitra. Here the surface is slightly roughened by small tuber- 
eles, and thinly covered with long hairs. 


A Fig.20. B 
Fig, 29.—Antennae of Columbian Timber Beetie as they appear under the 


eee A, antenna of male; B, Antenna of female. 
Fig. 30, — Middle portion of legs, tibva. A, tibiaof middle leg: B, tibia of 


front leg. 
In describing new species, it is usually necessary to dissect 


some of the individuals, and to study, by the aid of the microscope, 
certain parts of their anatomy; as, for instance, the antennae, or 
“feelers,” Fig. 29. Also the feet and other parts of the front, middle 
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and hind legs. In every species, differences are found in the struct- 


ure and markings of certain parts, which enable us to say that 
they are different or distinct from any other species. 

' The large size and peculiar form of the antennz of this spe- 
cies, together with certain other distinctive characters, are only pos- 
sessed by three known North American species; two others besides 
thisone, This species differs from the other two in its larger size, 
finely punctured head of the female, small tubercles on the dechvity 
of the wing-covers, and in having four spines near the tip of the 
tibia of the middle and hind legs, “Fig. 30,-A. 

Classification —The Columbian Timber Beetle belongs to an 
order of inseets ealled Coleoptera. This order includes all of the 
kinds of insects known as beetles, which have hard wing cases 
usually extending to the tip of the abdomen. The order is separat- 
ing_into a large number of families, each family being made up of 
eroups of genera having some marked characteristics common to all 
the species ineluded. This species belongs to the family Scolptide, 
which includes, in this country, nearly 200 known species, Figs. 8, 
10, 12, 14 and 26, being characteristic representatives of the family. 
It belongs to the genus Corthylus, which until recently contained 
but one species. The family Sco? tide includes bark beetles which 
infest the bark of trees; timber beetles which inhabit the wood; 
twig beetles which breed in the termural twigs, and root beetles 
which bore into and breed in the roots of certain plants. 


Habits ofthe Columbian Timber Beetie. 


Like most other timber beetles, this one, in excavating its gal- 
leries and brood chambers (the black holes), does not extend them 
beyond the sap-wood, and from what I have observed,.it would ap- 
pear that this species attacks only the healthy wood of living trees. 
Of the large number of their galleries examined during the investi- 


Fig, 31.—Galleries and brood chambers of the Columbian Tim- 
ber Beetle, as they oveur in ouk. Natural size, showing the posi- 
tion and character of the branching galleries, brood chambers, 
and end view of the surrounding stain A, inner bark: B Sap: 
wood; C, heart-wood. } lak 
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gation, not one was found near an injury to the bark or-wood. The 


parent beetles select the crevices and thinnest places in the bark, then 
bore through it and directly into the sap-wood for a short distance. 
Then one or more branching galleries are extended in different direc- 
tions, but usually to the left or right diagonally across the grain of 
the wood, as shown in Fig. 31. 

In oak, portions of the branching galleries often extend. al- 
most or quite parallel with the growth 
or layers of wood. There are usually 
from two to three of these branch- 
ing galleries,” their angle to - the 
main entrance depending — largely 
upon the. thickriess of the sap-wood 
ot the tree attacked. In the oak, 
the sap-wood is usually thin, often not 
over one inch in thickness. Under such 
conditions, the galleries are ike those 
shown in Fig. 31. When the sap-wood 
is thick, say two or three inches, the 
insect often extends the main gallery 
directly across the growths towards the 
heart until they near the heart-wood. 
The branches in this case are more or 
_ Fig. 32—Main and branching gallery Jess parallel with the main gallery, as 
in Beech, showing position of galleries é ae P ‘ Y 
andcharacter of cross section of stain, shown 1n if To, 32. In the sides of the 
main and branching galleries, short side chambers occur which, in 
css oak, extend as a rule sidewise 
from the main gallery, but in 
beech, tulip, etc., they usually 
extend up and down, nearly 
parallel with the grain of the 
wood. These side chambers 
serve as kind of cradles, or nurs- 
ery chambers in which the 
| young remain from the time 
STAN A Ma “1 kat they hatch until they are adults. 

| act | i ; | ita It appears that they are exca- 

ih Lt HEA ike” vated by the parent and that a 

8 ; single egg is deposited in each. 

BAS tere see tee OF anatie gaviery in Fig. 32: “The eggs soon hatch into minute 

pn ee A heart mond BB, sap wood; footless grubs, which evidently 

G, stain, side view; D, inner bark; F, outer bark. fo4q upon the secretions from the 
wood or the sap as it flows into their chambers. 

‘As this insect has only recently been discovered, it has not 
been possible as yet to ascertain the time it takes for a brood to de- 
velop, or the number of broods occurring In one year. | Judging, 
however, from what is known of the life history of species nearly 
related to this one, it would appear that there is not more than one 
or at most two broods in one season. It appears that the broods de- 
veloping in the fall remain in the brood chambers or galleries until 
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the following spring, when they proceed to make new galleries 
either in the same tree or in others near by. 


Character of the Injury. 


It has been demonstrated that the insects infest only the sap- 
wood, but it does not follow that the injuries will not occur in 
heart-wood; in fact, they are found to be most common in the latter. 
The mysterious occurrence of these injuries near the heart and at 
different points from there to the sap-wood in large trees was clearly 
explained when I discovered that as the injury is made, in the 
healthy growing sap-wood, the annual growths or rings cover over, 
and seal up the entrance to the old galleries the year after they are 
made. Thus, the entrance to galleries made in the sap-wood of a 
small tree, say six or eight inches in diameter, will the following 
vear be covered over by an annual growth of wood. In one hun- 
dred years, if the tree lives, 100 rings will have formed over the en- 
trance. If the tree attains a diameter of say four or five feet, and 
the annual rings represent a growth of four or five hundred years, 
the first injury will occur in the heart-wood near the heart of the 
tree. Subsequent injuries from the same cause will be distributed 
through the wood at different points between the first injury and 
the outer sap-wood, the year in which each attack was made be- 
ing accurately recorded by the annual growths formed over the orig- 
inal entrance. Fig. 34. 


Fig. 34,—Hnd of Log, showing galleries made by the Columbian 
Timber Beetle, and the stains as they appear at different depths 
in the wood; also the four distinct parts of the trunk of a tree: 
AS aus: dead bark; B, inner living bark; C, sap-wood; D, heart- 
wood, 
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Tt will beseen by referring to Fig. 35 that the new growths as they 
form over the entrance, will be somewhat affected for thirty or forty 


Fig 35.—H#ntrance to galleries in 
Beech forty four years after the 
tajury was made; showing how the 
entrance is plugged up by the first 
and second \ears newly formiug 
wood; how the subsequent growths 
are affected; how all traces are ob- 
literated in the surface of the sap- 
wood, and the original wound re- 
maining in the surface of the out- 
er bark. 


years after the galleries are excavated, 
thus producing a curled or wavy appear- 
ance in the surface of the wood above the 
entrance, until the growths become nor- 
mal, when all traces of the injury are ob- 
literated in the surface of the sap- 
wood, In some kinds of trees, how- 
ever, the wound in the bark will remain 
distinct for 100 years, or longer, resem- 
bling old shot wounds, Fig.36. Wounds 
like these are very common, in some 
localities, in 
beech bark, 
where they 
often mark 
the deeply 
buried en- 
trance to an 
ancient set 
of galleries. 

It isinter- §& 
estINgZtONOte - iF 96 Beech Bark, showing 
the effects in wounds fifty to one hundred yrs 

: after the beetles entered it. 
different 


woods, resulting from the presence of the injury. In oak, three or 
four thickened growths form over the entrance, and.also over the af- 
fected wood, appearing on the end and side of a block as shown in 
Figs. 37 and 38. These thickened growths extend over the greater 
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part of the wood affected by the stain, 


quarter sawel lumber, the 
defect will appear as in 
Fig. 37.—Hntrance to galleries Fig. 38, which shows a por 

in White Ouk, covered over by. tion of the main oallery 

subsequent growths, as they often : 2 is mess 

appear in quarter sawed lumber. from which the branching 

ones extend, also a side view of the stain. When a 

piece of wood showing this character of a defect is placed 

in a certain position, the defects resemble somewhat 

minute steam monitors, the thickened light-colored 

growths forming the hull, the black gallery the smoke 

stack, and the curled condition of the wood resem- 

bling waves, while the stain represents the back ground 

and the smoke. Jam told that this resemblance to a 

boat has long been noticed by stave manufacturers, and 

in fact that the defect is known in certain localities by 

the term “steamboats,” the rule being that ifa spht or 

sawn stave contained more than two steamboats, it 

was reduced to a worthless cull’* Those in Fig. 38, 

drawn from specimens in 

our.collection are good ex- 

amples of the so-called 

‘steamboat defect in staves, 
shingles and. quarter 

sawed lumber. This pe- 

culiar form of the defect 

possesses a feature differ- 

ing from all of the other 

forms, and that is its lia- 

bility to split, or crack at 


the point where the new Fig 39. 
Fig. 88 —Sleamboats in Staves 


causing a raised surface which has a de- 
pression in the middle. If the spht or 
sawed surface exposes an entrance to a 
set of galleries, in staves, shingles and 


serowths have formed over pig. 39 —Same as 37 and 38 split open, showing at A. 


She Staines thous rendermne ee abpesteyse nas the ie 


the appearance of 


the under surface of the first year’s growth formed over 


it, in connection with the the entrance. 


holes a serious defect, especially in staves and shingles. The ap- 
pearance of the two surfaces when thus separated at the entrance is 


shown in Fig. 39. 


The thickened growths as they occur over the stain in yellow 
poplar, cause a raised surface under the bark for many years after the 


*W. I. Protzman, Morgantown. 
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injury is made. This raised surface, with a 
“| distinet depression immediately above the 
jyentrance to the galleries, usually extends the 
{full length of the stain that it covers; thus 
indicating the presence of the injury, until 
“Jit is covered so deep that the raised surface 
gjno longer occurs. 

There isa marked difference in the 
appearance of the stains found in elm, 
maple, birch, ete; yet at the same time 

Fig. 40 —Entrance to galleries there is something about the injury that is 
in ‘Yellow Poplar; showing characteristic of the habits of the species 
thickened growihs over the en- . . 5 
trance, and the slightly stained that will enable any one with a little study 
SOR eo ood extending to recognize them as the work of the Colum- 
trance. bian Timber Beetle. 

The injury to the wood resulting from the attack of the bee- 
tles, consists both in the black-lined holes, and the stained condition 
of the wood resulting from the injury. Each of these alone, accord- 
ing to present inspection rules, is considered a defect in the best and 
medium grades of lumber. Therefore, this insect may be said to 
cause a double defect in timber. The defects thus caused are found 
to vary somewhat in character in different kinds of wood, both in 
regard to the arrangement of the groups of holes, and the extent of 
the discoloration of the wood, as observed in the sawed and plain 
surface of a piece of lumber. These differences are due mainly to 
the greater or less thickness of the sap-wood of the tree from which 
the lumber is taken, also to the peculiar character of the wood, and 
its susceptibility to change color on account of a disturbed or un- 
healthy condition of the sap. 

Before referring to the character of injury as appearing in dif- 
ferent kinds of wood, I will present some theories regarding the 
cause of the blackened walls of the galleries, and the accompanying 
stained condition of the wood. 

We can account for the walls of the main galleries and brood 
chambers being black, but the exact cause of the staining of the 
wood for an equal distance above and below the injury may not be 
so easily explained. The galleries being excavated across the fiber 
of living sap-wood naturally results in the rupturing or separation 
of a certain number of pores, or ducts through which the sap flows, 
thus allowing it to escape into the wound. Here it is mixed with 
the excrements of the developing brood, which, together with the 
staining qualities in the sap itself when thus escaping, have the effect 
of coloring the sides or walls of the burrows and brood chambers, in 
most cases, a deep black. Hence, the application of the name black 
holes, to distinguish them from pin-holes. 

Before attempting to give an explanation of the stained 
streaks accompanying the black holes, it will, perhaps, be of interest 
to some of our readers, who are not already familar with the sub- 
ject, to give some facts and theories regarding the growth of trees, 
formation of wood, movement of the sap, etc. It is important to 
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have some knowledge of the subject, not only to better understand 
the character and interesting features of this peculiar defect, but 
that the character of insect injuries to wood in general may be bet- 
ter understood. 

Formation of Wood 


The stem or trunk of a tree is divided into four more or 
less distinct parts, Fig. 34. Commencing at the outside, we find 
first the outer or dead bark. Second, the inner or living bark. 
Third, the sap-wood or living wood, Fourth, the heart-wood or ma- 
tured wood, 

The process of wood formation in our climate, during the life 
of a tree may be briefly stated as follows:—During the first year’s 
erowth from the seed, a ring of bark and wood is formed around a 
pith. Between the time the leaves fall in autumn and the buds 
commence to enlarge in the spring, there is a season of rest. Soon 
after the sap starts to moye in the spring, material for another layer 
of wood commences to form between the bark and the outer portion 
of the wood formed the previous year. The first portion of the new 
erowth of wood, or ring is found to be more porous and less firm 
than the outer portion of the ring which forms later in the season 
when the hardening process takes place, thus causing each ring to 
appear more or less distinet. The next year another layer, or ring 
of wood is formed in the same manner, and so on for each year as 
long as the tree continues to grow, a layer of wood and a layer of 
bark is formed; the bark beneath and the wood over the growths of 
the preceding year. At first, or a few years after the first year, only 
sap-wood is formed, through the pores of which, the water or sap 
necessary for the nutrition and growth of all parts of the tree is con- 
ducted. The amount of sap-wood in each case being apparently in 
proportion to the amount of sap required by the growing plant, and 
the capacity of the wood for conducting it. Thus, the wood of a 
rapidly growing young tree or sapling is all sap-wood and remains so 
until more wood is formed than is required for the purpose men- 
tioned. At this juncture, it would appear that the sap ceases to 
flow through the pores of some of the first annual rings around the 
pith. This portion, being no longer useful to the plant in conduct- 
ing sap, changes to a dark color. It may then be properly termed 
matured wood, as the absence of active or crude sap appears to be 
the cause of its changing to a darker color. This dark or matured 
wood is called heart-wood, on account of its first appearance around 
the pith or heart of the tree. The hght colored wood beneath the 
bark is called sap-wood on account of its being that portion of the 
wood through which the crude sap passes to different parts of the 
tree. The inner or living bark is also useful in conducting sap and 
in contributing to the formation of a new growth of wood, which 
takes place between it and the outer sap-wood. The outer dead bark 
cracks open as the tree increases in diameter, forming deep fissures, 
and rough, uneven ridges, or falls off in scales as the outer layers are 
pushed out by the growth of wood and bark from within. 
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The sap-wood of the tree appears to be the most vital part of 
its structure, since the leaves may all be removed, as by insects, at 
least once during the growing season and other leaves will form the 
same, or the following season. In fact, at certain times of the year 
all of the branches may be removed and growth will continue with 
even greater vigor. A large number of the roots may be severed, as 
in the process of transplanting, and the tree survive. The heart-wood 
may all decay, and the tree continue to live and grow. A narrow 
band of bark may be removed from around the trunk of certain 
kinds of trees and new bark will form over the wound, and the tree 
live; yet if only a narrow band. of all of the sap-wood be remoyed 
from around the trunk at a short distance above the ground, it will 
soon die. It is true that certain kinds of trees may be killed by 
simply cutting through the bark around the trunk, but as a rule to 
kill a tree by the girdling process, either a very wide band of the 
bark must be removed, or we must cut through all of the sap-wood. 


Movement of the Sap in Trees, 


One of the theories regarding the moyement of the sap in 
trees is set forth in a general way in the following paragraph quoted 
from “Practical Forestry” by Andrew S. Fuller: 


“All plants obtain their nourishment in a liquid or gaseous form, 
by imbibition through the cells of the young roots or their fibrils. The 
fluids and gases thus absorbed, probably mingling with other previously 
assimilated matter, is carried upward from cell to cell through the 
alburnum or sap-wood until it reaches the buds, leaves, and smaller twigs, 
where it is exposed to the air and light, and converted into organizable 
matter. In this condition, a part goes to aid in the prolongation of the 
branches, enlargement of the leaves, and formation of the buds, flowers, 
and fruit,and other portions are gradually spread over the entire surface 
of the wood, extending downward to the extremeties of the roots, * * 
As the wood and leaves ripen in the autumn, the roots almost cease to im- 
bibe crude sap, and for a while the entire structure appears to part with 
moisture, and doubtless does so through the exhalations from the ripening 
leaves, buds, and smaller twigs, but as warm weather approaches and the 
temperature of the soil increases, the roots again commence to absorb crude 
sap and force it upward.” 


The upward moyement of the sap in growing trees, it would 
seem from experiments by Sachs, McNab and Pfitzer, is at the rate 
of a few inches to several fect per hour. It is believed by some that 
this upward movement of the sap is caused both by what is termed 
root pressure and transpiration, or evaporation from the leaves. The 
following quotations are from “Botany for High Schools and Col- 
leges,” by Charles E. Bessey: 


“Tf the root of a vigorous growing plant be cut off near the sur- 
face of the ground, and a glass tube attached to its upper end, the water 
of the root will be forced out, often to a considerable height, « e 
This root pressure appears to be greatest when the evaporation from the 
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leaves is least ; in fact, if the experiment is made while transpiration is 
very active, there is always for a while a considerable absorption of water 
by the cut end of the root, due probably to the fact that the cell walls 
had been toa certain extent robbed of their water by the evaporation 


from above.” ; 
“The flow of water (sap) from the stems and branches of certain 


trees, notably from the sugar maple, appears to be due to the quick alter- 
nate-expansion and contraction of the air and other gases in the tissue 
from the quick changes of temperature. The water is forced out of open- 
ings in the stem when the temperature suddenly rises; when the tem- 
perature suddenly falls, as at night, there is a suction of water or air into 
the stem. When the temperature is nearly uniform, whether in winter 
or summer, there is no flow of sap.” 


Since it has been found that a dry hot day will cause rapid 
evaporation of moisture from a plant, which results in a correspond- 
ingly increased upward flow of sap, in turn resulting in a tendency 
by the roots to absorption,.it would appear that this tendency of the 
roots to draw the sap back, is the result of its being taken faster 
than it can be supplied by them from the soil; consequently, a sud- 
den change from a dry to a moist atmosphere would probably result 
in a downward movement of the sap through the sap-wood. 

It would also appear that the downward movement in the 
sap-wood may be caused (as in the flow of Sap from Sugar Maple) by 
sudden changes in the temperature and conditions of the atmos- 
phere, as would occur from a hot day followed by a cool night. As 
it is not the proper place, perhaps, in this connection to discuss at 
further length the theories regarding the movement of sap in trees, 
we will proceed to a discussion of the 


Causes of Stained Streaks in Wood. 


The stained streaks in wood resulting from injuries to the 
living sap-wood of many different kinds of trees are of especial in- 
terest, from the fact, that in them evidences are found which appear 
to confirm certain theories regarding the movement of sap in wood. 

This stained condition of the wood may possibly be the re- 
sult of two causes. 7st; the wound occurring in the healthy wood has 
the effect of interrupting the natural movement of the sap through 
that portion of the wood affected by it. This may result in an un- 
natural, or fermented condition of the sap in and surrounding the 
ruptured pores, causing it to stain the cells and wood fibres with 
which it comes in contact. Second; a certain amount of the black- 
ened, or discolored fluid occurring in the wound and penetrating the 
adjoining wood, not only causes the black lining but may extend 
for some distance into the wood, both laterally and with the grain, 
until it comes in contact with the active or moving sap. It is then 
carried with it through the wood until all the coloring or staining 
elements are taken up by the wood fibres and cell walls. The latter 
seems most probable from the fact, that it has been often demonstra- 


ted by experiment, that coloring matter injected into the wood of. 
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growing plants will be taken up by the moving sap and conveyed 
through the pores, thereby staining the wood through which it 
passes. 

It is, therefore, easy to understand why the stain extends above 
the wound and for a short distance on each’ side, since it is an ad- 
mitted and well known fact that the sap moves both upward and 
laterally through the alburnum, or sap-wood; but, if the sap moves 
only upward through the sap-wood, and the downward movement 
oceurs only in the inner bark, and between this and the outer sap- 
wood, as we would infer from authoritative writers on botanical ques- 
tions, the downward extension of the stain would not be so easily 
explained. This condition of the stained streak is therefore evidence 
that the theory regarding a downward movement of the sap in the 
sap-wood is not entirely without foundation; in fact, as most of 
these stained streaks extend an equal distance above and below the 
injury, it would indicate that the downward movement of fluid in 
the sap-wood may be nearly in the same proportion as the upward 
movement. 


Character of the Injury in Oak. 


The characteristic form and appearance of the galleries of the 
Columbian Timber Beetle, as excavated in oak wood, are shown in Figs. 
31, 34, 37, 38, 39, and on title page. : 

In order that the beetles may extend their galleries the de- 
sired distance through oak wood, they must proceed to the right or 
left, soon after they enter the first layers of wood to avoid, coming in 
contact with the heart-wood which appears to be objectionable to 
them. Thus, a portion of the branching galleries usually extends at 
right angles to the entrance, and while the brood chambers may ex- 
tend in any direction, they, as a rule, extend sidewise from the main 
and branching galleries, Fig. 31. Thus, the injuries occurring in oak, 
as observed in a piece of sawed or dressed lumber, show from two 
to eight or more holes arranged in a row directly across the grain of 
the wood, See title page. The stain accompanying them extends 
only from two to eight inches above and below the holes. The ex- 
tent of the stain streaks is usually in proportion to the number of 
holes. When there is only one hole, the streak will be found nar- 
row, and when a greater number occur, the stain will be broad in 
proportion. 

It will be seen by reference to Figs. 31 and 54 that the ap- 
pearance of the injuries in a piece of lumber depends largely upon 
how the piece is sawed from the log. Hf, asin the usual manner, the 
log is first squared and all the boards cut from one side, the holes in 
the middle of all the boards except those near the heart will usually 
occur in rows, and will not asa rule extend through a board over 
one inch in thickness. In the edge of the boards, however, and in 
those from near the heart, the reverse condition will be found; .that 
is, single holes extending through two. or three one-inch boards. 

In what is known as quarter sawed oak, there is seldom more 
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than one or two holes in a place, but these may show on both sides 
of a piece three or four inches in diameter, or in other words, single 
holes from one gallery may occur in three or four one-inch boards 
taken successively from the same log. The same galleries would 
show seven or eight holes in a row in one or possibly both sides of a 
one inch board sawed in the usual manner, and the adjoining boards 
would-show only a trace of the stain with possibly one or two shal- 
low holes. Thus, by the character and location of the holes ina 
board or piece of timber, we can usually tell what position the piece 
occupied in the log. 1 

In staves and shingles which are split, or riven from cuts of 
logs in the same manner as quarter sawing, one hole may extend 
through one or two staves, or through a dozen shingles taken suc- 
cessively from one piece, thus rendering them nearly or quite worth- 
less; since the peculiar character and form of the holes make all 
attempts to plug them unsuccessful. The black holes differ in this 
respect from pin holes which can be successfully plugged with small 
wooden pins. 

If a living tree affected with black holes is found to be other- 
wise sound and healthy, which is usually the case, the stained wood 
surrounding the holes will be just as sound as that adjoining. This 
is necessarily the case from the fact that the entrance to the holes are 
sealed up by the new growth soon after they are vacated by the bee- 
tles. Hence they are protected from outside influences which would 
otherwise cause an unsound condition of the wood. If, on the other 
hand, a tree containing the defects is unsound in any part, the 
stained wood is Hable to be affected by the decay more than that 
surrounding it. 

The stains are also liable to be unsound in the wood of stand- 
ing dead trees, or of logs and felled trees which have been allowed to 
lie on the ground more than one year. At least, the stains appear 
to be more susceptible to decay, in lumber or timber cut from such 
logs, than from logs recently cut from sound, living trees. 

I have found that when the black hole stains occur in sound 
lumber of good quality, the stains are dark and bright, and that the 
wood thus affected is as sound as that adjoining them. I have also 
found that when they occur in lumber from dead trees or old logs, 
the stains as a rule are light and dull. Heretofore, it has not always 
heen possible to judge whether or not a piece of lumber or timber 
had been cut from a dead tree, old log or ving tree, or whether or 
not the piece is ina condition to resist decay. 

It would therefore appear that we have, in the stains accom- 
panying black holes, another interesting feature regarding this pecu- 
liar injury, and one which may be utilized to advantage, namely, 
an index to the quality of timber and lumber in which they oceur. 
[fit is found upon further observations to be the rule that the stains 
m sound wood of the best quality are dark and bright, and that 
those occursing in lumber of inferior quality are light and dull, the 
defects will not be without some redeeming qualities, and would be 
entitled to a distinctive name, Therefore I will here suggest Co- 
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lumbian stains as a proper term to distinguish the stained wood ac- 
companying the galleries of the Columbian Timber Beetle from 
“wind shake” stains, knot stains and discolored sap. 


Extent and Distribution of the Trouble in Oak. 


As has been previously stated, the defects caused by the 
presence of black holes in oak wood, are so very common that it is 
difficult to find any considerable quantity of this lumber which is en- 
tirely free from them. Since I have been investigating the subject, 
I have been surprised to find how extensively wood showing these 
defects is being used by cabinet makers and carpenters. It is not 
uncommon to find from ten to twenty of the injuries in a_ piece of 
oak furniture. They are frequently observed in wainscoting and 
other natural wood finishes where oak is used. They are common 
in oak flooring, joists, and square timber; in wood used in the con- 
struction of railroad trestling, bridges, ete. In a railroad trestling of 
considerable length recently examined, scarcely a piece of timber 
could be found that did not show more than one of the defects, and 
in some of the main posts nearly 100 separate groups of the holes 
were counted. They are also common in railroad ties, and immense 
quantities of timber are lost in the manufacture of staves, shingles, 
ete., on account of the heles which are exceedingly objectionable de- 
fects in material of this character. 

It appears that the timber from certain localities, and expos- 
ures, is affected by this trouble more than it is in others, It would 
also appear from what I have learned by inquiry, and from my own 
observation, that the difference in the amount of timber affected on 
an east and west exposure is quite marked; timber from the latter 
being often seriously injured, while that from the former is almost, 
or quite free from injury. It also appears that timber in the valleys 
is affected more than that on the tops of the hills and mountains. 

In regard to the distribution of this trouble in the United 
States. L have little means of judging. I have, however, observed 
the defects in lumber from Michigan, which would indicate that the 
insect is not confined to any restricted locality. 


Estimated Losses From the Defects in Oak. 


According to the inspection rules governing the grading of hard- 
wood timber and lumber having a commercial value, the black holes 
and stains are considered defects not allowable in the, higher 
priced grades. Therefore when they occur in a piece of lumber or 
timber, its value is reduced on this account at the rate of $5 to $20 
per thousand feet. Asa rule these defects occur in wood having no 
other defect, or in lumber which would otherwise be placed in first 
and second grades. Thus, one million feet of lumber reduced to 
lower grades (commons and culls) would on this account represent 
a depreciated value of at least $10,000 below the selling price of first 
and second grades, It has been estimated by good authority that 50 
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to 75% of the White and Chestnut’ Oak, in certain localities, 1s: more 
or less affected with this trouble. 

The expense of bandling, shipping and marketing the lower 
grade is just as much as if the material was of the higher grade; 
therefore there must be serious loss on account of this* trouble, sus- 
tained by some one during the process from the standing timber 
until the lumber reaches the consumer; the greatest loss being evi- 


dently sustained by the owners of the cabo and the manure 


of timber products. 


Methods of Preventing Loss. 


When we come to consider methods of preventing loss from 


the insect injuries we have been discussing, we are met with a num- 
ber of difficulties not found with injuries ordinarily caused by in- 
sects. In the first place, the injuries by the Columbian Timber 
Beetle, and especially those causing the greatest loss, were caused 
from 50 to 300 years ago; hence, it is an injury to deal w ith, the na- 
ture of which permits only of the use of expedient methods. There- 
fore, in order to avoid loss on its account, we must resort to methods 
of utilizing to the best advantage the affected material. 


Suggestions for the Utilization of Affected Material. 


The extent to which a given defect will damage or reduce the 
value of a piece of lumber depends largely upon what the piece is 
intended for, oreto what use it is best adapted. A defect in a piece 
of lumber manufactured for certain uses may reduce its value to 
that of a mill cull, while the same thing in a piece intended for cer- 
tain other uses would not be considered defects even in the best 
grades, because it would not bea detriment to the manufactured article 
in which the piece is to be used. Therefore, while the black holes 
and Columbian stains may be defects in lumber intended for one 
purpose, they may not be so in lumber intended for some other pur- 
pose, and possibly may be even desirable in material required for 
some of the many and varied articles manufactured from oak wood. 
Considering the subject from this standpoint, it appears to us 
that all of the oak timber, in which the black holes and stains are 
the only defects, could be manufactured into material that would 
not be depreciate ‘din value on this account much, if any, below that 
of first and second grades. 


As has been demonstrated, the black holes more often occur 


in the best and soundest wood of a tree, and the stained wood 
resulting from this injury is usually just as sound as the wood ad- 
joining it; therefore, if the same care is exercised in handling lum- 
ber affected with black holes, as is done with clear lumber to prevent 
damage from blneing, ete., the Columbian stains will remain sound, 
and would not be any more of a detriment, and in many cases less 
so than clear sap. Clear sap being allowable in first and second 
grades, especially in material to be used for inside work and in arti- 
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cles to be varnished and painted, there is no real reason why black 
holes and bright Columbian stains should not, to a certain extent, 
be allowed in the better grades of lumber intended for like uses. 

If it could be clearly demonstrated that the black holes are 
not detriments to lumber intended for certain uses, requiring best 
and high priced grades, and rules should be adopted by the hard- 
wood lumber associations, allowing them in the best grades of certain 
specified material, it would add very considerably to the income of 
owners of oak timber, and to the profits of the manufacturers of lum- 
ber from the same, and no one, if the lumber was utilized for the 
purpose intended, would be the loser. Asa rule, whatever adds to 
the value or selling price of a natural product, adds just so much to 
the prosperity of the region or state having a large amount of the 
same. -Therefore, the question of how to prevent depreciation in 
value of lumber manufactured from affected timber is an important 
one, worthy of careful consideration. 

If information could be had, through discussions at meetings 
of lumber associations, from experts in the different uses of oak lum- 
ber, and from consumers regarding the several kinds of artictes and 
work in which such lumber could be used without detriment; then 
a list of such uses, with dimensions of the lumber suitable for the 
same, could be published in a bulletin of this kind, or in timber 
journals. The information gained would thus be available for owners 
of timber and manufacturers of lumber, and the affected timber 
could be manufactured into dimensions suitable for some of the 
specitied uses. 


Means of Detecting Affected Trees and Logs. 


During the investigation, I have discovered some means of 
detecting trees that are affected with black holes and stains, and for 
indicating the extent of the trouble in freshly cut logs. It was found 
that the bark of trees attacked last spring and summer showed dark, 
wet stains extending one to four or more inches below the hole 
in the bark where the insect entered. These stained spots can often 
be seen when the observer is a considerable distance from the tree. 
If there are many of them visible on a tree, we may safely conclude 
that the wood throughout is more or less affected with the trouble, 
since it appears that a given tree may be the host of generation after 
generation of the beetle, and that once the tree is attacked, SUCCESS- 
ive broods may continue to utilize it for the perpetuation of their 
species. This is not the universal rule, since, on account of the 
scarcity of the insects some years, trees previously attacked will not 
show any outward indications. 

There is another, and perhaps more reliable means of detect- 
ing affected timber, and that is to examine the ends of the logs di- 
rectly after they are sawn off, when, if the logs are. affected to any 
ereat extent, a number of the stained spots, (the ends of the stained 
streaks) will show on the freshly cut surface as In Fig. 34. If there 
are many of these stained spots in the end of a log, it is a sure indi- 
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eation that the log is badly affected with them throughout. Before such 
logs reach the saw mill, however, the stained spots will be obliterated 
by the action of the weather, dirt, etc. Therefore, if such logs were 
branded, as they are cut, with some peculiar mark, it would indicate 
to the sawyer at the mill, the character of the log and the kind of 
lumber to be expected from it. Thus, trees indicating the presence 
of the defects, by the stained spots on the bark, could be cut into 
logs suitable for certain desired dimensions, and the branded logs 
could be utilized to the best advantage with yery httle additional 
expense, 


Suggestions Regarding Proper and Improper Uses of 
Columbian Lumber. 


The different grades of lumber designated in inspection rules, 
are referred to by some distinctive name; therefore, in order to dis- 
tinguish lumber and timber having no other defects than black holes 
and Columbian stains, I would suggest the name Columbian, to be 
apphed to a grade which would include lumber and timber of all 
kinds and dimensions, in which black holes, and bright sound stains 
are the only defects. 

It is evident that while there are certain kinds of structures 
and articles, which will properly admit of the use of Columbian lum- 
ber, there are other purposes for which such lumber should never be 
used, 

Columbian Oak should not be used in articles requiring wood 
of special strength, as in wagons, agricultural implements, and in im- 
portant timbers in buildings, bridges, trestling, ete. It should not 
be used to any great extent in structures, or articles which are to be 
exposed to the weather, unless thoroughly protected by paint, or 
with other substances which would prevent the holes and stains 
from absorbing and retaining moisture. It appears, however, that if 
a piece of timber is tough and otherwise of the best quality, it may 
contain manyof the holes and stains, and yet withstand the action 
of the weather, unprotected by paint, longer than some of the unaf- 
fected pieces, especially if the latter are of a brash and inferior qual- 
ity. In fact, [have observed certain posts in an old railway trestling 
in which the stains were perfectly sound, while in other posts they 
were in an advanced stage of decay. Thus, it will be seen that if 
the Columbian timber is to be used at all in such structures, good 
judgment should be exercised in its selection, and only those pieces 
indicating that the wood is of the best quality, and most capable of 
resisting decay, should be used. 

Oak wood containing light colored or unsound stains should 
not be used for joists, sills and like material, which are to be placed 
where the conditions will favor “dry rot,’ nor in any important 
structure requiring strong and durable timber, or in structures, the 
wood-work of which is exposed to the weather, unless thoroughly 
painted, and even then such timber is liable to premature decay on 
account of the unsound stains beneath the surface, 
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Columbian heading, shingles, staves and like material are asa 
rule to be considered worthless culls, or at best low grade material, 
since the holes cannot be successfully plugged, and staves containing 
them are lable to split when bent. ; 

There are a great many uses requiring only second and low 
grade lumber and timber in which Columbian lumber may be prop- 
erly used and for which it is now being extensively utilized: In 
truth, a largeamount of otherwise first-class timber is annually being 
manufactured into low priced material suitable for such uses. 

It is not of the common uses admitting of cheap grade mate- 
rial to which I wish to call attention, but to uses requiring high 
priced grades, which will properly admit of Columbian lumber with- 
out detriment to the finished articles. 

It may be of interest to owners of timber, manufacturers of 
lumber and dealers in the same to know, that an immense amount 
of Columbian lumber is daily being used in structures, and manu- 
factured articles, which are supposed to contain the higher priced 
grades. In order for any one to satisfy himself on this point, he has 
only to look around him a little, and will no doubt be surprised to 
find the remarkably common occurrence of the holes and stains in 
oak furniture, natural wood finish and wooden structures, and that 
there is in reality very little prejudice or objection to the so-ealled 
defects, expressed by purchasers and owners of finished work. In 
fact, L agree with carpenters and cabinet makers, with whom I have 
frequently discussed the subject, that the stains give a certain variety, 
and antique appearance to the wood, together with an indication of 
its genuine character and quality, which is really desirable and to be 
admired. [should not be at allsurprised if in the near future there 
would be a demand for this grade of lumber on account. of a freak 
of fashion in furniture and natural wood finish, which would de- 
mand the presence of some of the Columbian stains in every piece. 

Since the owners of timber suffer serious loss from the depre- 
ciation in value of their timber and lumber on account of the so- 
called defects, and since the purchasers and owners of finished ar- 
ticles manufactured from wood, allow, without complaint, the exten-: 
sive use of such material in expensive work, it appears that the own- 
ers of timber and the manufacturers of timber products should de- 
rive some benefit from this state of affairs, which would result in the 
enhancement of one of our important natural products. 


Character of the Injuries in Yellow Poplar. 


Oct. 12th to 13th and Dec. 30th, ’93, to Jan. Ist, ’94, were 
spent in a poplar lumber region in this State for the purpose of in- 
vestigating a peculiar defect locally known as “Calico Poplar, which 
was found to be caused by this Columbian Timber Beetle. In this 
wood, the stains instead of extending only a few inches above and 
below the holes, as in oak, often extend several fcet in both direc- 
tions. When the defects occur at all frcquently in a poplar tree, the 
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extended stained streaks run together, which often results in a beau- 
tiful combination of colored wood, such as black, brown, purple, 
blue, ete. See Plate IT. Since this condition occurs in the most valu- 
able part of the tree, the wood so affected is rendered unmerchant- 
able, or at least in commercial value, greatly reduced. The illustra 
tion will give an idea of the appearance of lumber affected in this 
way,after it is dressed and arranged in a panel. It will be seen that 
the effect is very striking. The photograph, however, does not con- 
vey an idea of the colors. : 

"The conditions appear to be more favorable for the develop- 
ment of the beetle 
in this wood than 
in the other kinds 
of wood infested by 
= it. The branching 
+ calleries are found 
to be more numer- 
= ous, and the brood 

4chambers to occur, 
= as a rule, in greater 
numbers. Theform 
of the galleries as 


+ Fie. 41. The side 
=; or brood chambers 
jalmost invariably 
extend up and 
down from the 


branching — galler- 


Fig. 41.—Character of galleries in Yellow Poplar. 
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ies; hence the holes,as they appear in the surface 
of a piece of lumber differ from those observed in 
oak, in that there are seldom over four holes in 
one place and that often full length brood cham- 
bers will appear as in Fig, 42. 


Fig, 42.—Rrood cham- 
bers as they appear in 
Poplar and Beech. 
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The sap-wood of Yellow Poplar being usually not over one or 
two inches thick, the holes from one set of galleries do not extend 
very far in any direction; hence, do not show on. both sides of a 
plank over two inches thick. 

The great distance to which the stains extend above and_be- 
low the holes, is a very marked characteristic in this wood, making 
it easy to judge if if a freshly eut log is much affected by the trouble, 
since if very many of the stains occur in a log, say 16 ft. long, both 
ends will show numerous dark spots as in Fig, 34. 


Distribution and Losses. 


I have not as vet been able to satisfactorily ascertain the ex- 
tent to which the trouble exists in the several poplar regions of the 
State, but from my observation, and from what I can learn, it ap- 
pears to be confined to certain restricted localities and exposures. In 
such localities the depreciated value of the products from the affected 
timber has been such as to cause the receipts to fall below the cost 
of production; hence, in some cases it has been found best to allow 
the timber to stand, rather than attempt to convert it into lumber. 

It would appear that the depreciation in value is due more to 
prejudice: than to any real detriment to the lumber. The stains 
most frequently occur in the choi part of the tree, and in lamber 
which would otherwise pass as first-class. The stained portion, as a 
rule, is just as sound as the unaffected wood; yet boards affected 
as those illustrated in the plate are reduced in value, on this account, 
from No. 1 grade to a mill cull, or at the rate of $15 to $20 per thous- 
and feet. 


Utilization of Columbian Poplar. 


Whether or not Columbian ae could be utilized in the 
same manner as Columbian Oak and with as pleasing effects, L will 
leave my readers to judge. I have had some of this Columbian 
(Calico) Poplar prepared both in stained and natural wood finish, 
the effect being both interesting and attractive, and it seems to me 
that the apparently limited quantity of poplar timber, affected in this 
manner, could be utilized without having its value depreciated much 
below that of first and second grades. 


Remedies. 


The injury caused by the Columbian Timber Beetle ig a 
peculiar one, differing from those ordinarily caused by destructive 
insectsin so much that a remedy for the trouble, so far as benefitting 
this generation, is not to be found in methods of destroying the in- 
sects or preventives against its attack. This is evident from the fact 
that the defects as observed in lumber and timber are some of them 
centuries old, and all of them occurring in heart-wood were excavated 
at least forty or fifty years ago. It is also evident thatif all the Col- 
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umbian Timber Beetles were destroyed now, the present generation 
would not derive much benefit from their extinction, from the fact 
that injuries caused by them this year will scarcely be out of the 
sap-wood fifty years hence. Therefore, it seems more proper that 
we should look to methods of utilizing to the best advantage the de- 
fective timber and lumber and to treatment of the affected wood to 
prevent premature decay. As we have already discussed the former 
methods, I will offer only a few suggestions regarding the treatment 
of the stains and holes, the object being to either protect them 
from catching and retaining moisture. or to counteract their detri- 
mental appearance. As a protection there is nothing, perhaps, better 
to use than linseed oil, paint, coal tar, ete., which if applied to stains 
that are not perfectly sound, will tend to preserve and protect that 
portion of the wood from unnatural moisture and premature decay. 
As a filter, there is nothing better, perhaps, than putty with which 
to fill the holes. There is one mistake with regard to the use of the 
putty, for this purpose to which I desire to call attention, and that 
is instead of staining it the color of the natural wood, or. using it 
without coloring, as is the common _ practice, it should be colored 
to correspond with the stain surrounding the holes. 


Natural Enemies of the Bestle. 


No very accurate information regarding the natural enemies 
of this insect has yet been determined. I have found, however, 
during the investigation, that a large per cent. of the 
hundreds of galleries examined, in which broods of bee- 
tles developed last summer, were oceupied by a small 
white maggot, Fig. 43, and in no case were live beetles or 
young found in the galleries thus infested. On one or 
two occasions, I found some of these maggots within the 
dead bodies of beetles, but whether or not it is a true en- 
emy of the beetle, or merely inhabits the vacated galleries 
to feed upon the escaping sap, and dead beetles, I would 
not say. 

‘The European Bark Beetle Destroyer, which we 
have been introducing from Germany as an experiment, 
with reference to the ravages of bark beetles in the pine 
and spruce forests, would readily attack and devour the 
adults of the Columbian Timber Beetle if they met with 

Figure 43— them. It is not probable, however, that they would seck 
Maggot, or fy for them on oak and other deciduous trees to a sufficient 
larva from ¢ : 5 7 = d i 
galleries of extent to render much benefit, since this European insect 
Columbian we is more inclined to feel upon the bark beetles which in- 
greatlyen- habit the pine and spruce. 

~ There are numerous other predaccious insects, however, which 
would likely attack it both in and out of its galleries, but to what 
extent these species reduce its numbers or prevent its increase, has 
not been determined. 


336 
Conclusions. 


In coneluding this account of a common insect injury to 
wood, I may say that the investigation has proven a most interesting 
one, regarding which there is yet much to learn, and much that is 
suggestive of the importance of a better knowledge of all eommon 
things around us. In fact, one of the objects of ‘this bulletin is to 
call the attention of our readers to the necessity of a more critical 
observation of the annoying, destructive, beneficial and mysterious 
elements of nature. 

Common. objects, the nature of which, little if anything is 
known, may be of no interest to the general observer from the very 
fact that they are common, and that nothing interesting or pleasing 
is known about them. If it isa thing that causes trouble or loss of 
time and property, it is natural for persons to fail to see anything 
pleasing or attractive, even when it is demonstrated that it has some 
interesting features, but on the other hand, let it be shown that the 
object has a commercial value, and opinion will soon change. 

May not the conditions resulting from the attack of the Co- 
lumbian Timber Beetle prove to be an example of this kind? The 
injuries are of such frequent occurrence in different kinds of com- 
mon wood that they are not noticed by persons who are in no way 
affected by them. They have heretofore been looked upon as noth- 
ing but worm holes, supposed to be attended by streaks of unsound 
wood. Dealers in timber products, however, object to discolored 
wood and insect merle s, especially when making a purchase, claim- 
ing that they are all de fects which must depreciate the value of the 
material. Owners and producers must dispose of such products at a 
reduced price; hence are necessarily prejndip ed against defects, thus 
affecting the receipts from their investments. That there are numer- 
ous interesting features with reference to the Columbian Timber 
Beetle, and the conditions resulting from its breeding in living sap- 
wood is evident. That the presence of the so- called defects is not 
always detrimental but on the contrary of economic importance is 
equally evident. Therefore, with our present knowledge of the sub- 
ject, shall we think it improbable that instead of being considered 
defects, they may, as seen in natural wood finish, serve as pleas- 
ing objects to draw our attention to nature and her handiwork? 
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